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(54) COMMON MODE NOISE REDUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a common mode 
noise reducing device for surely reducing the high 
frequency components of a common mode voltage even 
when the power supply voltage of a buffer type amplifier 
is set to a further low value. 

SOLUTION: This device is provided with a common 
mode voltage detecting circuit 15 for detecting the 
common mode voltage of an AC cable way as a common 
mode voltage compensating circuit, a common mode 
transformer CT1 equipped with wirings W1, W2 f and W3 
serially inserted into each phase of the AC cable way 
and a wiring 4 magnetically engaged with those wirings, a 
low pass filter 1 3 for operating by inputting a common 
mode voltage from the common mode voltage detecting 
circuit 15 through a complementary buffer amplifier AP1, 
and a complementary buffer amplifier AP2 for operating 
by inputting the output of the low pass filter 1 3. Then, 
the output difference of the complementary buffer 
amplifiers AP1 and AP2 is applied to the wiring W4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A common-mode-voltage detection means to detect the common mode voltage 
generated in the alternating current cable run which connects AC power supply and a load, The 
common mode transformer which consists of the 2nd coil magnetically combined with each 
phase of the above-mentioned alternating current cable run by the 1st coil group inserted in the 
serial, and the coil group of these 1st, The low pass filter which inputs the common mode voltage 
from the above-mentioned common-mode-voltage detection means through the 1st buffer 
means, and operates, And by having the 2nd buffer means which inputs the output of the above- 
mentioned low pass filter, and operates, and impressing the output difference of the buffer 
means of the above 1 st, and the 2nd buffer means to the 2nd coil of the above The common- 
mode-noise restraint which controlled the high frequency component of the common mode 
voltage in the above-mentioned alternating current cable run. 

[Claim 2] It is what controls the common mode noise generated in the circuit which changes the 
alternating current power from AC power supply into direct current power with the 1st 
conversion means, changes the direct current power from the conversion means of the above 
1st into alternating current power with the 2nd conversion means, and is supplied to a load. A 
common-mode-voltage detection means to detect the common mode voltage generated in the 
alternating current cable run which connects the conversion means and load of the above 2nd, 
The common mode transformer which consists of the 2nd coil magnetically combined with the 
1st coil group inserted in the serial on the two poles of the direct-current cable run which 
connects the conversion means of the above 1 st, and the 2nd conversion means, and the coil 
group of these 1 st, The low pass filter which inputs the common mode voltage from the above- 
mentioned common-mode-voltage detection means through the 1st buffer means, and operates, 
And by having the 2nd buffer means which inputs the output of the above-mentioned low pass 
filter, and operates, and impressing the output difference of the buffer means of the above 1st, 
and the 2nd buffer means to the 2nd coil of the above The common-mode-noise restraint which 
controlled the high frequency component of the common mode voltage in the above-mentioned 
direct-current cable run and an alternating current cable run. 

[Claim 3] It is what controls the common mode noise generated in the circuit which changes the 
alternating current power from AC power supply into direct current power with the 1 st 
conversion means, changes the direct current power from the conversion means of the above 
1 st into alternating current power with the 2nd conversion means, and is supplied to a load. The 
conversion means and load of the above 2nd The difference of the common mode current and 
the above-mentioned compensation common mode current which it is magnetically combined 
with each phase of the alternating current cable run to connect by the coil group and the 2nd 
coil of the 1st coil group inserted in the serial, the 2nd coil which passes a compensation 
common mode current, and the above 1st, and are generated in the above-mentioned alternating 
current cable run The common mode transformer which consists of the 3rd coil to detect, a 
current amplification means to amplify the current of the 3rd coil of the above, And it has a 
coupling means to connect the end and grounding point of the 2nd coil of the above. By 
supplying the direct-current cable run which connects the conversion means of the above 1 st, 
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and the 2nd conversion means through the above-mentioned coupling means, the 2nd coil, and a 
current amplification means from the above-mentioned grounding point by making the output of 
the above-mentioned current amplification means into the above-mentioned compensation 
common mode current The common-mode-noise restraint which controlled the common mode 
current in the above-mentioned direct-current cable run. 

[Claim 4] It is what controls the common mode noise generated in the circuit which changes the 
alternating current power from AC power supply into direct current power with the 1st 
conversion means, changes the direct current power from the conversion means of the above 
1st into alternating current power with the 2nd conversion means, and is supplied to a load. The 
common mode transformer which consists of the 2nd coil which detects the common mode 
current which it is magnetically combined with the 1 st coil group inserted in the serial on the two 
poles of the direct-current cable run which connects the 1st converter of the above, and the 
2nd converter, and the coil group of these 1 st, and is generated in the above-mentioned direct- 
current cable run, It has a current amplification means to amplify the current of the 2nd coil of 
the above, and a coupling means to connect the end and grounding point of the above- 
mentioned current amplification means. The common-mode-noise restraint which controlled the 
common mode current in the above-mentioned direct-current cable run by supplying the output 
of the above-mentioned current amplification means to the location by the side of a load through 
the above-mentioned coupling means and a current amplification means from the coil insertion 
point of the above 1st of the above-mentioned direct-current cable run from the above- 
mentioned grounding point. 

[Claim 5] It is what controls the common mode noise generated in the circuit which changes the 
alternating current power from AC power supply into direct current power with the 1st 
conversion means, changes the direct current power from the conversion means of the above 
1st into alternating current power with the 2nd conversion means, and is supplied to a load. A 
common-mode-voltage detection means to detect the common mode voltage generated in the 
alternating current cable run which connects the conversion means and load of the above 2nd, 
The 1st common mode transformer which consists of the 2nd coil magnetically combined with 
each phase of the above-mentioned alternating current cable run by the 1st coil group inserted 
in the serial, and the coil group of these 1st, The low pass filter which inputs the common mode 
voltage from the above-mentioned common-mode-voltage detection means through the 1st 
buffer means, and operates, And by having the 2nd buffer means which inputs the output of the 
above-mentioned low pass filter, and operates, and impressing the output difference of the 
buffer means of the above 1st, and the 2nd buffer means to the 2nd coil of the above A 
common-mode-voltage compensation means to control the high frequency component of the 
common mode voltage in the above-mentioned alternating current cable run, The difference of 
the common mode current and the above-mentioned compensation common mode current which 
it is magnetically combined with each phase of the above-mentioned alternating current cable 
run by the coil group and the 4th coil of the 3rd coil group inserted in the serial, the 4th coil 
which passes a compensation common mode current, and the above 3rd, and are generated in 
the above-mentioned alternating current cable run The 2nd common mode transformer which 
consists of the 5th coil to detect, a current amplification means to amplify the current of the 5th 
coil of the above, And it has a coupling means to connect the end and grounding point of the 4th 
coil of the above. By supplying the direct-current cable run which connects the conversion 
means of the above 1 st, and the 2nd conversion means through the above-mentioned coupling 
means, the 4th coil, and a current amplification means from the above-mentioned grounding 
point by making the output of the above-mentioned current amplification means into the above- 
mentioned compensation common mode current The common-mode-noise restraint which was 
equipped with a common mode current compensation means to control the common mode 
current in the above-mentioned direct-current cable run, and made the above 1st and the 2nd 
common mode transformer one apparatus which shares both magnetic circuit. 
[Claim 6] It is what controls the common mode noise generated in the circuit which changes the 
alternating current power from AC power supply into direct current power with the 1 st 
conversion means, changes the direct current power from the conversion means of the above 
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1st into alternating current power with the 2nd conversion means, and is supplied to a load. A 
common-mode-voltage detection means to detect the common mode voltage generated in the 
alternating current cable run which connects the conversion means and load of the above 2nd, 
The 1st common mode transformer which consists of the 2nd coil magnetically combined with 
the 1st coil group inserted in the serial on the two poles of the direct-current cable run which 
connects the conversion means of the above 1 st, and the 2nd conversion means, and the coil 
group of these 1 st, The low pass filter which inputs the common mode voltage from the above- 
mentioned common-mode-voltage detection means through the 1st buffer means, and operates, 
And by having the 2nd buffer means which inputs the output of the above-mentioned low pass 
filter, and operates, and impressing the output difference of the buffer means of the above 1st, 
and the 2nd buffer means to the 2nd coil of the above A common-mode-voltage compensation 
means to control the high frequency component of the common mode voltage in the above- 
mentioned direct-current cable run and an alternating current cable run, The 2nd common mode 
transformer which consists of the 4th coil which detects the common mode current which it is 
magnetically combined with the 3rd coil group inserted in the serial on the two poles of the 
above-mentioned direct-current cable run, and the coil group of these 3rd, and is generated in 
the above-mentioned direct-current cable run, It has a current amplification means to amplify 
the current of the 4th coil of the above, and a coupling means to connect the end and grounding 
point of the above-mentioned current amplification means. By supplying the output of the 
above-mentioned current amplification means to the location by the side of a load through the 
above-mentioned coupling means and a current amplification means from the above 1st of the 
above-mentioned direct-current cable run, and the 3rd coil insertion point from the above- 
mentioned grounding point The common-mode-noise restraint which was equipped with a 
common mode current compensation means to control the common mode current in the above- 
mentioned direct-current cable run, and made the above 1st and the 2nd common mode 
transformer one apparatus which shares both magnetic circuit. 

[Claim 7] It is the common-mode-noise restraint according to claim 3 to 6 which a low 
frequency region intercepts a coupling means and is characterized by a high frequency region 
controlling the high frequency component of the common mode current in a direct-current cable 
run by considering as the flowing capacitor. 

[Claim 8] It is what controls the common mode noise generated in the circuit which changes the 
alternating current power from AC power supply into direct current power with the 1st 
conversion means, changes the direct current power from the conversion means of the above 
1 st into alternating current power with the 2nd conversion means, and is supplied to a load. By 
having the 1st and 2nd capacitors connected by making it a serial mutually among the two poles 
of the direct-current cable run which connects the conversion means of the above 1 st, and the 
2nd conversion means, and connecting the node and grounding point of both the above- 
mentioned capacitors The common-mode-noise restraint which controlled the high frequency 
component of the common mode current in the above-mentioned direct-current cable run. 
[Claim 9] Claims 1. 2, or 5 characterized by using a low pass filter more than as the secondary 
filter thru/or a common-mode-noise restraint given in either of 7. 

[Claim 10] Claims 2 and 5 characterized by constituting a buffer means from a complementary- 
type buffer amplifier, and supplying the DC power supply from a direct-current cable run thru/ or 
a common-mode-noise restraint given in either 7 or 9. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the common mode voltage revealed from the 
load driven at variable speed especially with an inverter, and the common-mode-noise restraint 
which controls a common mode current about the reduction of a noise based on inverter 
equipment etc. » 
[0002] 

[Description of the Prior Art] Drawing 14 For example, the January, Heisei 10 issue semi- 
conductor power conversion study group data (SPC-98-43), Are drawing showing "the active 
compensating network of the common mode voltage of a mass PWM inverter", and the 
conventional equipment indicated by the 63-68th page, and it sets to drawing. The voltage type 
inverter with which 1 includes an alternating current three-phase-circuit network power source, 
and 2 includes the diode bridge circuit 7, the direct-current capacitor C1 for smooth, and an 
j nver ter circuit 8, The heat sink with which in an output cable and 5 a three-phase-circuit motor 
and 6 perform a grounding point, and 9 radiates [ 30 / a common-mode-voltage compensating 
circuit and 4 ] heat in the above-mentioned voltage type inverter 2, and Z1-Z5 are suspension 
impedances, and they are mainly equivalent to the capacitor of suspension, respectively. 14 is 
the frame of the above-mentioned three-phase-circuit motor 5 f and is connected to the above- 
mentioned grounding point 6. By the solid state switch controlled by pulse width modulation etc., 
an inverter circuit 8 changes direct current voltage into the alternating voltage of a three phase 
circuit. In order to prevent the risk of electrification, the above-mentioned voltage type inverter 
2 and the above-mentioned three-phase-circuit motor 5 are connected to the grounding point 6. 
In the above-mentioned common-mode-voltage compensating circuit 30, C10-C16 are a 
capacitor and a common mode transformer in which a transistor, and 31 and 32 have DC power 
supply, and, as for T10-T13, CT5 has coils W7-W10. Moreover, resistance R2 and a capacitor 
C16 constitute a high-pass filter. 

[0003] Next, it explains per [ which the above-mentioned voltage type inverter 2 generates ] 
common mode voltage. Drawing 1 5 is the wave form chart showing the one section of the 
triangular wave carrier frequency (switching frequency) of PWM, and the electrical potential 
difference of the shape of a pulse as the wave of U phase voltage whose (a) is the output 
voltage of the above-mentioned voltage type inverter 2, and (b) are similarly the waves of W 
phase voltage and similarly indicated the wave of V phase voltage and (c) to be to drawing 1 5 
according to the command of the electrical potential difference which an inverter circuit 8 should 
output occurs in drawing. The magnitude of each pulse is the electrical potential difference Vd 
between the above-mentioned capacitors C1 of drawing 14 . The common mode voltage vO 
which the above-mentioned voltage type inverter 2 generates in a load side by the above- 
mentioned pulse on the other hand is given as shown in drawing (d), and according to the relation 
of a formula (1), the electrical-potential-difference step size serves as (1/3) *Vd. 
vO=(vU+vV+vW)/3 (1) 

In draw ing 1 6 , when 200 considers as a suspension impedance with the grounding point [ in / 
the generation source of the above-mentioned common mode voltage vO, and Z101, and / for 
Z100 / in it / the input side of the above-mentioned voltage type inverter 2 ] 6, the electrical 
potential difference of the shape of a step as shown in drawing 15 (d) by the generation source 
200 will be impressed. [ a suspension impedance with the grounding point 6 of the output side of 
the above-mentioned voltage type inverter 2 ] Therefore, the common mode current of the 
flowing RF and the electromagnetic wave noise resulting from it generate the two above- 
mentioned suspension impedances. As a path of an actual common mode current, it sets to 
drawing 14 . The suspension impedance Z2 which exists between the heat sinks 9 connected to 
the above-mentioned diode bridge circuit 7 and the above-mentioned grounding conductor PE, 
The suspension impedance Z3 which exists between the above-mentioned inverter circuit 8 and 
the above-mentioned heat sink 9, It is represented by the suspension impedance Z4 which exists 
between the above-mentioned output cable 4 and the above-mentioned grounding conductor PE, 
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and the suspension impedance Z5 which exists between the motor frames 14 connected to the 
three-phase-circuit input point of the above-mentioned three-phase-circuit motor 5, and the 
above-mentioned grounding conductor PE ? and these all have a capacitive property. 
[0004] Next, actuation of the above-mentioned conventional example is explained. The common 
mode voltage which appears in the output of the above-mentioned voltage type inverter 2 is 
detected and pressured partially by capacitors C12-C15. The reference point of potential of the 
above-mentioned common-mode-voltage compensating circuit 30 is obtained by capacitors C10 
and C11. Two complementary-type buffer amplifiers AP1 and AP2 constituted by transistors 
T10-T13 are for preventing the interaction between the above-mentioned high-pass filters C16 
and R2, the above-mentioned common mode voltage, and the above-mentioned common mode 
transformer CT 5. An electrical potential difference is supplied to the above-mentioned 
complementary-type buffer amplifiers AP1 and AP2 by DC power supplies 31 and 32. With the 
high-pass filter which consists of a capacitor C16 and resistance R2, after the above-mentioned 
common-mode-voltage compensating circuit 30 filters the above-mentioned common mode 
voltage, it impresses the electrical potential difference filtered by the common mode transformer 
CT 5 of a RF, impresses the electrical potential difference by which filtering was carried out 
[ above-mentioned ] to the inverter output of each phase, and negates the high frequency 
component of the above-mentioned common mode voltage. That is, the 1 50kHz - 30MHz RF 
region which is a harmful noise here is set as the object of compensation, and the low-frequency 
component of common mode voltage is made into the outside of the object of compensation. 
Thus, the inclination of the common mode voltage in X and Y which are connected to the above- 
mentioned three-phase-circuit motor 5, and Z terminal voltage is controlled, the current which 
flows through the suspension impedance which exists between the output cable 4 f the three- 
phase-circuit motor 5, and the earth by this is controlled, and the above-mentioned common- 
mode-voltage compensating network 30 can control the common mode current which flows 
through the above-mentioned network power source 1 . 

[0005] Drawing 17 is drawing showing other conventional equipments indicated by for example, 
an Institute of Electrical Engineers of Japan industrial application section national conference, 
No.80, "application to the air-conditioner of an active EMI filter", and the 181 -182nd page in 
Heisei 9, in drawing, 33 is a common mode current compensating circuit, and the common mode 
current Ic10 of the input side of a voltage type inverter 2 is detected by the RF common mode 
transformer CT 6 in the above-mentioned common mode current compensating circuit 33. The 
secondary current Id 1 of the above-mentioned high frequency common mode transformer CT 6 
which is the detection value of a common mode current is amplified with the current amplifier 
which consists of transistors T14 and T15 and resistance R3. Thus, the amplified current Id 2 
flows through a capacitor C17, the above-mentioned current amplifier, a direct-current capacitor 
C1, an inverter circuit 8, and the three-phase-circuit motor 5. Thus, since the above-mentioned 
current Id 2 is controlled to have the value which IdO amplified, the common mode current IdO 
which many parts of the leakage current Id 3 of the three-phase-circuit motor 5 flow as IC12, 
and flows through the above-mentioned three-phase-circuit network power source 1 is 
controlled. Therefore, as a current amplification multiplier (Ic12/Ic10) is large, the value of the 
common mode current IdO becomes smaller. 

[0006] Drawing 18 is drawing showing other conventional equipments indicated by JP.9-37593.A, 
and 34 is a common mode current compensating network in drawing. The common mode current 
caused by the common mode voltage of a voltage type inverter 2 flows through the suspension 
capacitor C18 between the power semi-conductor of an inverter circuit 8, and a heat sink 9, and 
the suspension capacitor C19 between the input terminal of the three-phase-circuit motor 5, 
and a grounding conductor PE. In order to compensate these common mode currents, two 
capacitors C20 and C21 are connected so that it may become the capacity value of capacity 
value =C18 of C20, and the capacity value of capacity value =C19 of C21. It connects with the 
adjustable voltage source 35, and the above-mentioned adjustable voltage source 35 detects the 
common mode voltage of an inverter, and the above-mentioned capacitors C20 and C21 
generate the electrical potential difference which negates the above-mentioned common mode 
voltage in Terminal a. Consequently, it is set to Ic20=-Ic18 and Ic21=-Ic19, and the common 
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mode currents Ic23 and Ic22 which flow through the above-mentioned three-phase-circuit 

network power source 1 are controlled. 

[0007] 

[Problem(s) to be Solved by the Invention] First, in the conventional equipment shown in drawing 
14 , since the high frequency component of common mode voltage is set as the target of control 
compensation as mentioned already, high-pass filters C16 and R2 extract the high frequency 
component from the output of the common mode voltage detected by C12-C15, and the output 
is impressed to the coil W1 0 of the common mode transformer CT 5. And in order to prevent an 
interaction with an input and an outgoing end before and after this high-pass filter, it has the 
composition of forming the complementary-type buffer amplifiers AP1 and AP2. control 
compensation of common mode voltage should ensure from the above configuration — it may 
not be — etc. — there is a trouble. Hereafter, this phenomenon is explained to a detail. 
[0008] Drawing 19 shows this compensating network part, and M1 and M2 are equipment which 
measures the common mode voltage of the three-phase-circuit line for explanation in drawing. 
Moreover, drawing 20 R> 0 is drawing showing the result of having compensated common mode 
voltage using the high-pass filter of the conventional example. In drawing an axis of abscissa A 
time-axis, The output voltage v4 of complementary-type buffer amplifier AP2 and (d of the 
common mode voltage vO in the three-phase-circuit motor 5 which generates (a) by the inverter 
circuit 8, the output voltage v3 of the high-pass filter [ in / in (b) / drawing 19 R> 9 ] 20, and 
(c)) are the common mode voltage v7 after compensation. Both vO, v3, v4, and v7 are 
standardized by 1/2 of the direct current voltage Vd of the direct-current capacitor C1 of a 
voltage type inverter 2, and Vd/2. Moreover, three patterns, respectively on a par with a 
longitudinal direction show the wave of the typical common mode voltage vO, and the thing at the 
left end of illustration is illustrated by previous drawing 15 . That is, the common mode voltage 
vO of this pattern starts, and the height of the step of falling is set to one third of direct current 
voltage Vd. Each of the step height of other two persons' pattern is larger than Vd/3. 
[0009] A high-pass filter consists of resistance R2 connected to juxtaposition at the capacitor 
C16 inserted in the serial between input/output terminals, and the output terminal, as the 
example of a type was shown in drawing 14 . Therefore, when the electrical potential difference 
vO of the shape of a step as shown in a high-pass filter with a natural thing at drawing 20 (a) is 
inputted, the output voltage v3 once starts from a zero level to the peak value equivalent to the 
height of a step (or it falls). 

[0010] By the way, with the conventional equipment illustrated to drawin g 14 , since 
complementary-type buffer amplifier AP2 consists of single end pushOpull circuits of DC power 
supplies 31 and 32 and transistors T12 and T13, it can output only the amplitude to electrical- 
potential-difference**50V of DC power supplies 31 and 32. On the other hand/although the 
output of the step height of common mode voltage vO is possible for the thing to the 1/3 
(280/3**93.3V) since the electrical potential difference Vd of the direct-current capacitor C1 of 
a voltage type inverter 2 is 280V, when step height exceeds the above-mentioned value, the 
output voltage will be restricted. 

[001 1] When it is the common mode voltage vO from which this situation is shown and left end 
step height is set to Vd/3, drawing 20 (c) Although there is no distortion in output wave v4 of a 
high-pass filter, in the case of the common mode voltage vO shown in the center of the said 
drawing and right end at which step height exceeds Vd/3 As with a circle surrounds and shows 
to drawing, the peak value of the output voltage v4 of a high-pass filter is restricted by the 
electrical potential difference of DC power supplies 31 and 32, and it becomes what was 
distorted from the original high-pass filter output wave. Consequently, as with a circle surrounds 
and showed to this drawing (d), the steep wave-like part which is not compensated substantially 
will exist in the electrical potential difference v7 compensated based on this electrical potential 
difference v4, a high frequency component will be contained on it, and there was a trouble that a 
common mode current could not be controlled completely in it. 

[0012] Moreover, although what is necessary is just to have raised the electrical-potential- 
difference value of the voltage source of complementary-type buffer amplifier AP2 which 
becomes preventing this from the above-mentioned transistors T12 and T13, pressure-proofing 
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will need a large thing for the above-mentioned transistors T12 and T13 by this, and there was a 
trouble that cost became high. Moreover, generally, if the proof-pressure specification is raised, 
the response engine performance will fall, the output characteristics as a high-pass filter decline, 
and it becomes imperfect as a result compensating a transistor common mode current control. 
[0013] Moreover, with the conventional equipment of drawing 14 , by impressing an electrical 
potential difference, a common mode current is controlled and a common mode current is 
controlled by impressing a current with the conventional equipment of drawing 1 7 . Though 
natural, if these two approaches are enforced to coincidence, the depressor effect of a common 
mode current will also become large, but the conventional equipment shown in drawin g 14 needs 
a common mode transformer for the output side of an inverter, in order to impress common 
mode voltage to the three-phase-circuit output voltage of an inverter. Moreover, the 
conventional equipment shown in drawing 1717 needs a common mode transformer for the input 
side of an inverter, in order to detect a common mode current. Therefore, the transformer 
needed to be connected to the input side and output side of an inverter as equipment, 
respectively, and when it considered as the configuration which carries out the two above- 
mentioned conventional examples to coincidence, there was a trouble that cost, weight, and the 
volume became large. 

[0014] Moreover, it sets to the conventional equipment shown in drawing 18 . Although [ the 
capacity value of the above-mentioned capacitors C20 and C21 ] it is the same as the capacity 
value of the capacitors C18 and C19 of the above-mentioned suspension Since the value of the 
capacitor of the above-mentioned suspension changed when the die length and the three- 
phase-circuit motor 5 of the output cable 4 are exchanged to another motor, it had the trouble 
that the capacity value of the above-mentioned capacitors C20 and C21 had to be adjusted 
each time. 

[0015] This invention aims at obtaining the common-mode-noise restraint whose control with 
the high frequency component of common mode voltage positive also as a thing of a lower value 
was made in order to cancel the above troubles, and is attained in the supply voltage of that 
complementary-type buffer amplifier. 

[0016] Moreover, it aims at heightening the depressor effect of the high frequency component 
further. Furthermore, while aiming at improvement in a degree of freedom of the installation 
location of the compensation means of common mode voltage and the compensation means of a 
common mode current, it aims at realizing facilitation of the configuration at the time of both 
juxtaposition. Moreover, it aims at realizing facilitation of the configuration also about the 
compensation means of a common mode current. 
[0017] 

[Means for Solving the Problem] The common-mode-noise restraint concerning this invention A 
common-mode-voltage detection means to detect the common mode voltage generated in the 
alternating current cable run which connects AC power supply and a load, The common mode 
transformer which consists of the 2nd coil magnetically combined with each phase of the above- 
mentioned alternating current cable run by the 1st coil group inserted in the serial, and the coil 
group of these 1st, The low pass filter which inputs the common mode voltage from the above- 
mentioned common-mode-voltage detection means through the 1st buffer means, and operates, 
And by having the 2nd buffer means which inputs the output of the above-mentioned low pass 
filter, and operates, and impressing the output difference of the buffer means of the above 1st, 
and the 2nd buffer means to the 2nd coil of the above The high frequency component of the 
common mode voltage in the above-mentioned alternating current cable run is controlled. 
[0018] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1st conversion means, changes the 
direct current power from the conversion means of the above 1 st into alternating current power 
with the 2nd conversion means, and is supplied to a load. A common-mode-voltage detection 
means to detect the common mode voltage generated in the alternating current cable run which 
connects the conversion means and load of the above 2nd, The common mode transformer 
which consists of the 2nd coil magnetically combined with the 1st coil group inserted in the 
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serial on the two poles of the direct-current cable run which connects the conversion means of 
the above 1st, and the 2nd conversion means, and the coil group of these 1st, The low pass filter 
which inputs the common mode voltage from the above-mentioned common-mode-voltage 
detection means through the 1 st buffer means, and operates, And by having the 2nd buffer 
means which inputs the output of the above-mentioned low pass filter, and operates, and 
impressing the output difference of the buffer means of the above 1 st, and the 2nd buffer means 
to the 2nd coil of the above The high frequency component of the common mode voltage in the 
above-mentioned direct-current cable run and an alternating current cable run is controlled. 
[0019] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1st conversion means, changes the 
direct current power from the conversion means of the above 1st into alternating current power 
with the 2nd conversion means, and is supplied to a load. The conversion means and load of the 
above 2nd The difference of the common mode current and the above-mentioned compensation 
common mode current which it is magnetically combined with each phase of the alternating 
current cable run to connect by the coil group and the 2nd coil of the 1st coil group inserted in 
the serial, the 2nd coil which passes a compensation common mode current, and the above 1 st, 
and are generated in the above-mentioned alternating current cable run The common mode 
transformer which consists of the 3rd coil to detect, a current amplification means to amplify the 
current of the 3rd coil of the above, And it has a coupling means to connect the end and 
grounding point of the 2nd coil of the above. By supplying the direct-current cable run which 
connects the conversion means of the above 1st, and the 2nd conversion means through the 
above-mentioned coupling means, the 2nd coil, and a current amplification means from the 
above-mentioned grounding point by making the output of the above-mentioned current 
amplification means into the above-mentioned compensation common mode current The 
common mode current in the above-mentioned direct-current cable run is controlled. 
[0020] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1 st conversion means, changes the 
direct current power from the conversion means of the above 1st into alternating current power 
with the 2nd conversion means, and is supplied to a load. The common mode transformer which 
consists of the 2nd coil which detects the common mode current which it is magnetically 
combined with the 1st coil group inserted in the serial on the two poles of the direct-current 
cable run which connects the 1 st converter of the above, and the 2nd converter, and the coil 
group of these 1 st, and is generated in the above-mentioned direct-current cable run, It has a 
current amplification means to amplify the current of the 2nd coil of the above, and a coupling 
means to connect the end and grounding point of the above-mentioned current amplification 
means. By supplying the output of the above-mentioned current amplification means to the 
location by the side of a load through the above-mentioned coupling means and a current 
amplification means from the coil insertion point of the above 1 st of the above-mentioned 
direct-current cable run from the above-mentioned grounding point, the common mode current 
in the above-mentioned direct-current cable run is controlled. 

[0021] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1 st conversion means, changes the 
direct current power from the conversion means of the above 1st into alternating current power 
with the 2nd conversion means, and is supplied to a load. A common-mode-voltage detection 
means to detect the common mode voltage generated in the alternating current cable run which 
connects the conversion means and load of the above 2nd, The 1 st common mode transformer 
which consists of the 2nd coil magnetically combined with each phase of the above-mentioned 
alternating current cable run by the 1st coil group inserted in the serial, and the coil group of 
these 1st, The low pass filter which inputs the common mode voltage from the above-mentioned 
common-mode-voltage detection means through the 1 st buffer means, and operates, And by 
having the 2nd buffer means which inputs the output of the above-mentioned low pass filter, and 
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operates, and impressing the output difference of the buffer means of the above 1st, and the 2nd 
buffer means to the 2nd coil of the above A common-mode-voltage compensation means to 
control the high frequency component of the common mode voltage in the above-mentioned 
alternating current cable run. The difference of the common mode current and the above- 
mentioned compensation common mode current which it is magnetically combined with each 
phase of the above-mentioned alternating current cable run by the coil group and the 4th coil of 
the 3rd coil group inserted in the serial, the 4th coil which passes a compensation common mode 
current, and the above 3rd, and are generated in the above-mentioned alternating current cable 
run The 2nd common mode transformer which consists of the 5th coil to detect, a current 
amplification means to amplify the current of the 5th coil of the above, And it has a coupling 
means to connect the end and grounding point of the 4th coil of the above. By supplying the 
direct-current cable run which connects the conversion means of the above 1 st, and the 2nd 
conversion means through the above-mentioned coupling means, the 4th coil, and a current 
amplification means from the above-mentioned grounding point by making the output of the 
above-mentioned current amplification means into the above-mentioned compensation common 
mode current It has a common mode current compensation means to control the common mode 
current in the above-mentioned direct-current cable run, and let the above 1 st and the 2nd 
common mode transformer be one apparatus which shares both magnetic circuit. 
[0022] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1st conversion means, changes the 
direct current power from the conversion means of the above 1st into alternating current power 
with the 2nd conversion means, and is supplied to a load. A common-mode-voltage detection 
means to detect the common mode voltage generated in the alternating current cable run which 
connects the conversion means and load of the above 2nd, The 1st common mode transformer 
which consists of the 2nd coil magnetically combined with the 1st coil group inserted in the 
serial on the two poles of the direct-current cable run which connects the conversion means of 
the above 1 st, and the 2nd conversion means, and the coil group of these 1 st, The low pass filter 
which inputs the common mode voltage from the above-mentioned common-mode-voltage 
detection means through the 1 st buffer means, and operates, And by having the 2nd buffer 
means which inputs the output of the above-mentioned low pass filter, and operates, and 
impressing the output difference of the buffer means of the above 1 st, and the 2nd buffer means 
to the 2nd coil of the above A common-mode-voltage compensation means to control the high 
frequency component of the common mode voltage in the above-mentioned direct-current cable 
run and an alternating current cable run, The 2nd common mode transformer which consists of 
the 4th coil which detects the common mode current which it is magnetically combined with the 
3rd coil group inserted in the serial on the two poles of the above-mentioned direct-current 
cable run, and the coil group of these 3rd, and is generated in the above-mentioned direct- 
current cable run, It has a current amplification means to amplify the current of the 4th coil of 
the above, and a coupling means to connect the end and grounding point of the above- 
mentioned current amplification means. By supplying the output of the above-mentioned current 
amplification means to the location by the side of a load through the above-mentioned coupling 
means and a current amplification means from the above 1st of the above-mentioned direct- 
current cable run, and the 3rd coil insertion point from the above-mentioned grounding point It 
has a common mode current compensation means to control the common mode current in the 
above-mentioned direct-current cable run, and let the above 1st and the 2nd common mode 
transformer be one apparatus which shares both magnetic circuit. 

[0023] Moreover, a high frequency region controls the high frequency component of the common 
mode current in a direct-current cable run by considering as the flowing capacitor by the 
common-mode-noise restraint concerning this invention intercepting that coupling means, as for 
a low frequency region. 

[0024] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1 st conversion means, changes the 
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direct current power from the conversion means of the above 1 st into alternating current power 
with the 2nd conversion means, and is supplied to a load. By having the 1 st and 2nd capacitors 
connected by making it a serial mutually among the two poles of the direct-current cable run 
which connects the conversion means of the above 1st, and the 2nd conversion means, and 
connecting the node and grounding point of both the above-mentioned capacitors The high 
frequency component of the common mode current in the above-mentioned direct-current cable 
run is controlled. 

[0025] Moreover, the common-mode-noise restraint concerning this invention uses that low 
pass filter more than as the secondary filter. 

[0026] Moreover, the common-mode-noise restraint concerning this invention constitutes that 
buffer means from a complementary-type buffer amplifier, and supplies those DC power supply 
from a direct-current cable run. 
[0027] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is explained 
based on drawing below gestalt 1 . of operation. Drawing 1 shows the common-mode-voltage 
compensating network as a common-mode-voltage compensation means of this invention, and 
newly pictures the part equivalent to 30 of conventional example drawi ng 14 according to this 
invention. Since it is the same as that of the conventional example except the part shown in 
drawing 1 , explanation is omitted. 13 is a low pass filter. With transistors T1 and T2, 
complementary-type buffer amplifier AP1 as 1st buffer means of a high input-impedance low- 
power output impedance is constituted, and the function to prevent the interaction between the 
common-mode-voltage detectors 15 as a common-mode-voltage detection means, the low pass 
filters 1 3, and the common mode transformers CT 1 which consist of capacitors C4-C7 is given. 
Let the reference point of potential be the neutral point MP of the direct current voltage of a 
voltage type inverter 2 (12) in the above-mentioned common-mode-voltage compensating 
circuit. The above-mentioned neutral point MP is obtained by carrying out an electrical potential 
difference Vd for 2 minutes by the capacitors C2 and C3 with the same capacity value 
connected to the above-mentioned positive terminal P and the negative terminal N. 
Complementary-type buffer amplifier AP1 of the above 1st is connected to the voltage source 
of **Vs on the basis of the potential of the above-mentioned neutral point MP. The two above- 
mentioned voltage sources are acquired by the direct currents to direct current converter 10 
and 1 1 as a pressure-lowering means. The output of complementary-type buffer amplifier AP1 of 
the above 1st is connected to the coil W4 and low pass filter 13 as the 2nd coil of the above- 
mentioned common mode transformer CT 1. The function to prevent the interaction between the 
above-mentioned low pass filter 1 3 and the above-mentioned coil W4 is given by transistor T3 
and complementary-type buffer amplifier AP2 as 2nd buffer means which consists of T four. 
[0028] Next, actuation is explained using drawing 1 . The above-mentioned common-mode- 
voltage detector 1 5 detects the common mode voltage generated in the alternating current cable 
run which connects an inverter circuit 8 and the three-phase-circuit motor 5. When based on 
the potential of the above-mentioned neutral point MP, the common mode voltage vO of the 
above-mentioned voltage type inverter 2 uses output voltage vU, vV, and vW. v0= (vll+vV+vW)/3 
(1) 

It is expressed. In drawing 1 , the input voltage v1 of 1st complementary-type buffer amplifier 

AP1 is proportional to the above-mentioned common mode voltage vO, and is obtained by 

pressuring partially by capacitors C4, C5, C6, and C7. An electrical potential difference v1 is at 

this time. v1=Cx/(Cx+C7) *(vll+vV+vW) 

=k*(vU+vV+vW)/3 =k*v0 (2) 

It is here. C4=C5=C6=Cx, k=3*Cx/(Cx+C7) (3) 

It is expressed. 

[0029] Moreover, the electrical potential difference v5 concerning the above-mentioned coil W4 
is v3 and v4 in the output of complementary-type buffer amplifier AP1 of the above 1st, 
respectively about the input and output of complementary-type buffer amplifier AP2 of v2 and 
the above 2nd. v5=v2-v4**v2-v3 (4) 

Here, since the electrical potential difference v3 serves as a wave which multiplied the electrical 
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potential difference v2 by the transfer function of a low pass filter 1 3, the electrical potential 
difference of v2-v3, v5 [ i.e., ], serves as a wave which multiplied the electrical potential 
difference v2 by the transfer function of a high-pass filter. Namely, v5=f*v2 (f: transfer function 
as a high-pass filter) 

[0030] This wave is what is set to N1/N2=1/k although it is amplified by the ratio of the coil N1 
of W1, W2, and W3 which is a coil of each **** 1 of the common mode transformer CT 1, and 
the coil N2 of the 2nd coil W4 and becomes an electrical potential difference v6. v6=v5/k (5) 
It becomes. Moreover, it is from v2**vt=k*v0. v6**f*v0 (6) 

It becomes. That is, an electrical potential difference v6 will have the property which let the 
high-pass filter pass to the electrical potential difference vO. The above-mentioned electrical 
potential difference v6 is impressed to each of the output voltage vU, vV, and vW of the above- 
mentioned voltage type inverter 2 as common mode voltage by the above-mentioned common 
mode transformer CT 1 . Therefore, ingredients, such as a RF ferrite core, are used for the 
above-mentioned common mode transformer CT 1 as usual. In order to simplify explanation here, 
electrical potential differences vO, v6, and v7 shall be measured like drawing 1 by the common- 
mode-voltage measuring devices M1 and M2 which do not exist in fact. 
[0031] Drawi ng 2 explains basic actuation of the above-mentioned common-mode-voltage 
compensating network. In drawing, an electrical potential difference v5 and (d of the common 
mode voltage vO in the three-phase-circuit motor 5 which generates (a) by the inverter circuit 8, 
the common mode voltage [ in / in (b) / drawing 1 ] v1 and the output voltage v3 of a low pass 
filter 13, and (c)) are v7 after the common mode voltage vO before compensation, and 
compensation, using an axis of abscissa as time amount. The wave over the common mode 
voltage vO of three patterns is shown, respectively. Since there are few voltage drops in the 
above 1st and the 2nd complementary-type buffer amplifier AP1 and AP2, it is v1**v2 and 
v3**v4. In drawing 2 (c), it is shown that it is the property in which the above-mentioned 
electrical potential difference v5 let the high-pass filter pass as compared with the above- 
mentioned electrical potential difference v1 . By adding the common mode voltage v6 for 
compensation to the common mode voltage vO generated from the first, the electrical-potential- 
difference inclination of the common mode voltage v7 generated by inverter actuation is much 
low stopped as compared with the common mode voltage vO before compensation, as shown in 
drawing 2 (d). That is, the high frequency component of common mode voltage is controlled 
sharply. Moreover, the common-mode-voltage compensation actuation in this invention can 
respond to various electrical-potential-difference steps, as shown in drawing 2 . 
[0032] The common-mode-voltage compensation actuation by this invention at the time of 
considering as a circuit and these conditions when drawing 20 explains for contrast with the 
conventional example of drawing 1 4 is shown in drawing 3 . An electrical potential difference v6 
and (d of the common mode voltage vO in the three-phase-circuit motor 5 which generates (a) 
by the inverter circuit 8, the electrical potential difference [ in / in (b) / drawing ± ] v2 and an 
electrical potential difference v4, and (c)) are the common mode voltage vO before 
compensation, and the common mode voltage v7 after compensation. In this invention, in order 
to compensate common mode voltage using a low pass filter 13, voltage limiting as shown in 
drawing 20 (c) is not received. 

[0033] Here, that description is tried by drawing 4 and drawing 5 about the difference in that 
output voltage property the case where the conventional high-pass filter 20 is used, and at the 
time of using the low pass filter 1 3 by this invention. First, drawing 4 explains actuation of the 
common-mode-voltage compensation section by the configuration of this invention, and in 
drawing, similarly the electrical potential difference [ in / (a), and / in (b) / the circuit diagram of 
drawing 1 ] v4 and (c) are electrical potential differences v5, and are defined by (v5=v2-v4). 
[ common mode voltage vO ] It is assumed that the magnitude of the common mode voltage vO 
shown by (a) was the wave of the shape of a step of double sign 1 as shown in drawing. At this 
time, an electrical potential difference v4 serves as a wave which let the low pass filter 13 pass 
to the wave of (a), as shown in drawing (b). Therefore, an electrical potential difference v5 
serves as a wave to which height let the high-pass filter of the magnitude of 2 pass, as shown in 
(c), it is impressed to a coil W4, and is committed as a common mode compensation electrical 
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potential difference. In the magnitude of 1 [ **], since the electrical potential difference which 
complementary-type buffer amplifier AP2 which consists of transistor T3 and T four at this time 
outputs is good, if there is 1 more than magnitude of the supply voltage Vs of drawing 1 , the 
compensation actuation of it will be attained. 

[0034] Next, actuation of the common-mode-voltage compensation section by the configuration 
of the conventional example of drawing 5 is explained. Similarly in drawing, the electrical potential 
difference [ in / (a), and / in (b) / the circuit diagram of drawin g 1 9 ] v3 and (c) are electrical 
potential differences v4. [ common mode voltage vO ] It is assumed that the magnitude of the 
common mode voltage vO shown by (a) was the wave of the shape of a step of double sign 1 like 
drawing 4 . At this time, an electrical potential difference v3 serves as a wave which let the 
high-pass filter 20 pass to the wave of (a), as shown in drawing (b). Therefore, as for an 
electrical potential difference v3, height serves as a wave of the magnitude of 2. Supposing the 
magnitude of supply voltage Vs is 1 like drawing 4 at this time, the wave of an electrical potential 
difference v3 will turn into a wave into which the peak was cut as shown in drawing (c), without 
being transmitted as it is. Therefore, as mentioned already, there is a problem that common 
mode voltage cannot be compensated completely. Moreover, in order to compensate completely, 
it is necessary to double transistor T3 and the supply voltage value which drives T four, and 
pressure-proofing of transistor T3 and T four must be made into twice, and cost increases. On 
the contrary, since transistor T3 and T four can be driven on a low electrical potential 
difference, cost does not increase, and the response characteristic as a complementary-type 
buffer amplifier also becomes good, in this invention, a result is carried out and the more positive 
depressor effect of the high frequency component of common mode voltage realizes it. 
[0035] Thus, since the inclination of the above-mentioned electrical potential difference v7 as 
common mode voltage which an inverter generates decreases, it can control the RF leak current 
which flows to the above-mentioned suspension impedances Z4 and Z5 with the remarkable 
property as capacitance. And in order to control the surge voltage generated for the terminal of 
the above-mentioned three-phase-circuit motor 5, the insulating design of a three-phase-circuit 
motor becomes easy. Moreover, since it can compensate also corresponding to the magnitude of 
the step of the zero phase voltage by what kind of PWM, depressor effect of a common mode 
current can be enlarged more. 

[0036] In addition, although the common-mode-voltage compensation means is inserted in the 
alternating current cable run between the voltage type inverter 2 connected to the three-phase- 
circuit network power source 1 , and the three-phase-circuit motor 5 which is a load in the 
above explanation, it cannot be overemphasized that you may make it control the high frequency 
component of the common mode voltage which inserts a voltage type inverter 2 in the general 
alternating current cable run which is not related, and is generated in the alternating current 
cable run concerned. 

[0037] It explains how the degree of the above-mentioned low pass filter 13 influences common- 
mode-voltage control in gestalt 2. of operation, next drawi ng 6 . In the case of measurement of 
the noise which equipments, such as an inverter, generate toward a network power source, and 
measurement of the so-called noise terminal voltage, a standard impedance is inserted between 
equipment and a network. This is called LISN (Line ImpedanceStabilization Network: false power 
circuit network), and shows by 21 in drawing 6 . The above LISN21 has an impedance Z6 
between grounding conductors. In order to simplify explanation here, the common-mode-voltage 
measuring instrument M3 shall be connected between the above LISN21 and a voltage type 
inverter 2. 

[0038] Drawing 7 expresses typically the equal circuit in the common mode which includes a 
common-mode-voltage compensating network among the circuits of ^awingjB . The Laplace 
field is describing all the notations described at drawing_7 . Here, Zcin expresses the impedance 
to which parallel connection of the above-mentioned suspension impedances Z1-Z3 and the 
impedance Z6 of the above LISN21 was carried out, and Zcout expresses the impedance to 
which parallel connection of the above-mentioned suspension impedances Z4 and Z5 was carried 
out. The Laplace transform of a low pass filter is expressed as a TLP. The common mode 
voltage vO of a voltage type inverter and the relation of the common mode voltage Vcm 
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measured with the above-mentioned measuring instrument M3 are expressed as follows. 
Vcm=(-Zcin/(Zcin+Zcout))*vO*TLP (7) 

[0039] This shows that the depressor effect of the common mode voltage Vcm (high frequency 
component) by the side of a network is directly concerned with the function TLP of the above- 
mentioned low pass filter. Moreover, the more the degree of a low pass filter is high, the more 
depressor effect of the above-mentioned common mode voltage Vcm can be made high. In order 
to explain briefly, the compensation effect of the common mode voltage when changing the 
degree of a low pass filter into drawing 8 is shown. In drawing, the compensation electrical 
potential difference v6 for the common mode voltage vO which standardized (a) to the unit step, 
and (b) to compensate the above-mentioned common mode voltage, the common mode voltage 
v7 after compensation in which (c) is equivalent to vO*TLP in an upper type (7), and (d) show the 
frequency characteristics of a filter. The voltage waveform in the point of a time-axis 0 becomes 
smooth, so that the degree of a filter is higher than drawing (b). To the thing with the specifically 
large electrical-potential-difference inclination in the point of a time-axis 0 in the case of the 
primary filter, the voltage waveform becomes smooth and the electrical-potential-difference 
inclination is small, so that the degree of a filter becomes high. The electrical-potential- 
difference standup in the voltage waveform after compensation (c) becomes so smooth that the 
degree of a filter is large by this, and the high frequency component by the electrical potential 
difference v7 will be stopped low as a result. Since the attenuation factor in a RF will become 
larger as are shown in (d). and the degree of a low pass filter is large if this is checked in a 
frequency domain, it is clear that a high frequency component decreases to the wave of a step 
response as shown in (a). Therefore, the more it enlarges the degree of a low pass filter, the high 
frequency component of vO*TCP will decrease, the more the current which flows to the 
suspension capacitor which forms Zcin and Zcout dominantly as a result will decrease, and the 
noise by the common mode current can be controlled further. 

[0040] Gestalt 3. drawing 9 of operation is drawing showing the whole equipment at the time of 
unifying a common-mode-voltage compensating network and a common mode current 
compensating network, and the compensating network 3 as the unified common mode voltage 
and a common mode current compensation means is connected to the alternating current cable 
run between the outputs U, V, and W of the above-mentioned three-phase-circuit electrical- 
potential-difference mold inverter 2, and the terminals X. Y. and Z of the three phase circuit of 
the above-mentioned output cable 4. Moreover, the above-mentioned positive terminal P, a 
negative terminal N, and a grounding conductor PE are connected to the above-mentioned 
compensating network 3. Since fundamental actuation of a common-mode-voltage compensating 
network is the same as that of the gestalten 1-2 of operation, explanation is omitted. The circuit 
of the common mode current compensation means in drawing 9 is shown in drawing 10 . In 
drawing, the 2nd common mode transformer by which CT2 detects a common mode current, 
transistors T5 and T6, and resistance R1 constitute the source AP 3 of the current control 
current which is a current amplification means. A capacitor C8 is a coupling means to connect 
the 2nd end and grounding conductor PE of a coil W5 of the common mode transformer CT 2. 
The common mode transformer CT 2 which detects the above-mentioned common mode current 
The output terminal U of the above-mentioned voltage type inverter 2 Connect with the 
alternating current cable run between V, W, and the above-mentioned output cable 4 at a serial, 
for example, the ferrite core of a RF is used. Three coils W1 and W2 and W3 are rolled by N1 
same turn, similarly the coil W5 handling low power is coiled by N1 turn, and the coil W6 handling 
low power is coiled by N3 turns. The above-mentioned common mode transformer CT 2 detects 
the common mode current Id outputted to a load side by the above-mentioned voltage type 
inverter 2. The above-mentioned current Id flows from the above-mentioned three-phase- 
circuit motor 5 through a grounding conductor PE to the above-mentioned voltage type inverter 
2. A capacitor C8 carries out the decoupling of the coil W6 and grounding conductor PE of the 
above-mentioned transformer CT 2 in low frequency, i.e., since a low frequency region is 
intercepted and it flows through a RF region, it is connected. 

[0041] The place made into the purpose of the above-mentioned common mode current 
compensating network is controlling the current Ic2 in drawing as compensating current 
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(compensation common mode current). By letting the above-mentioned capacitor C8 pass for a 
current Ic2, and supplying the direct-current cable run which connects the diode bridge circuit 7 
and an inverter circuit 8, the common mode current Ic3 which flows to the above-mentioned 
grounding conductor PE is controlled, and the common mode current which flows into the 
above-mentioned three-phase-circuit network power-source side as a result can be controlled 
sharply. If detail actuation is explained, in order to control the above-mentioned compensating 
current Ic2 equally to Id, the above-mentioned common mode transformer CT 2 detects the 
current Ic4 which amplified the difference (that is, it is equivalent to the current after 
compensation) of a current Id and a current Ic2 according to the following formulas using a coil 
W6. 

Ic4=alpha* (Ic1-Ic2) (8) 
Alpha=N 1/N3 : Turn ratio (9) 

[0042] The above-mentioned current Ic4 is further amplified by the above-mentioned source AP 
3 of the current control current, and is outputted. The output current Ic3 of the above- 
mentioned source AP 3 of the current control current is as follows when beta is made into the 
current amplification gain of transistors T5 and T6. 
Ic5=(1+beta) *Ic4 (10) 

As a result, the relation between the compensation common mode current Ic2 and the common 
mode current Ic3 is as follows. 
Ic2=((alpha*beta)/(1 + alpha*beta)) *Id (11) 
Ic3=(1/(1+ alpha*beta)) *Id (12) 

As mentioned above, as a turn ratio alpha is large, and as the current amplification gain beta of a 
transistor is larger, a current Ic2 becomes more nearly equal to a current Id. Since the current 
Ic2 which flows through the above-mentioned capacitor C8 will turn into the current Icpn which 
flows to a direct-current capacitor C1 and will not flow to a network power source, the common 
mode current Ic3 is controlled and it can control the high frequency component of a common 
mode current which flows through the three-phase-circuit network power source 1. 
[0043] As mentioned above, it sets in the gestalt 3 of this operation. Since it considered as the 
configuration which enables detection of the current equivalent to the current after 
compensation rather than the direct-current cable run which supplies a compensation common 
mode current by equipping the common mode transformer CT 2 with coils W5 and W6 in spite of 
having been the location of the alternating current cable run by the side of a load The common 
mode transformer for common-mode-voltage compensation and the common mode transformer 
for common mode current compensation can both be inserted in the same alternating current 
cable run. Namely, the common mode transformer CT 2 in drawing 1 0 and the common mode 
transformer CT 1 for common-mode-voltage compensation can consist of conventional 
examples now as one transformer by having enabled it to connect to the alternating current 
cable run of the output side of an inverter the common mode transformer for common mode 
current compensation which suited the input side of an inverter by this invention. The example 
of a configuration which united the above-mentioned common mode transformers CT1 and CT2 
with drawing 1 1 is shown. The common mode transformers CT1 and CT2 in the above- 
mentioned common-mode-voltage compensating network and the above-mentioned common 
mode current compensating network are made into one apparatus using two ferrite cores like 
drawing 1 1 . Thickness of the ferrite core 1 which participates in the coils W5 and W6 with which 
low power is presented can be made small. 

[0044] As mentioned above, according to this invention, the above-mentioned common-mode- 
voltage compensating network controls a current Id, since Id which remained further is 
bypassed to the direction of the direct-current cable run of the above-mentioned voltage type 
inverter, the common mode current which flows through the above-mentioned three-phase- 
circuit network power source 1 is controlled sharply, and the above-mentioned common mode 
current compensating network can control further noise generating from an inverter machine to 
a network side. 

[0045] Moreover, since the above-mentioned common-mode-voltage compensating network is 
constituted using a low pass filter, it can respond also to the step of the common mode voltage 
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by what kind of Pulse Density Modulation, and it becomes possible to control generating of a 
noise more certainly. 

[0046] Moreover, the formation of small lightweight of equipment and low cost-ization are 
realizable by having made into one apparatus the common mode transformer needed for the 
above-mentioned common-mode-voltage compensating network and the above-mentioned 
common mode current compensating network. 

[0047] In addition, although the capacitor C8 which intercepts a low-frequency component and 
flows through a high frequency component is adopted and the high frequency component of a 
common mode current was controlled, you may make it expand the frequency region for control 
in a common mode current above by adopting a coupling means to have conductivity in a still 
larger frequency region as a coupling means to constitute the energization way of the 
compensation common mode current Ic2. 

[0048] Other gestalten which united the common-mode-voltage compensating network and the 
common mode current compensating network with gestalt 4. drawing 1 2 of operation are shown. 
In drawing, 25 is the compensating network which unified the common-mode-voltage 
compensating network and common mode current compensating network as a common-mode- 
voltage common mode current compensation means. Although that common-mode-voltage 
detector 15 has established the common-mode-voltage compensating circuit in the alternating 
current cable run which is the output cable 4 as well as the previous example of a gestalt, that 
common mode transformer CT 3 is inserted in the direct-current cable run which connects the 
diode bridge circuit 7 and an inverter circuit 8, and has composition which supplies the 
compensation electrical potential difference v5 supplied to a coil W4 to this direct-current cable 
run through a coil W2 and W3. Since fundamental actuation is the same as that of the thing of 
the previous example of a gestalt, the explanation beyond it is omitted. 

[0049] On the other hand, a common mode current compensating network has the composition 
which forms that common mode transformer CT 4 in the above-mentioned direct-current cable 
run, amplifies the current detected with the coil W2 inserted in the serial on the two poles of this 
direct-current cable run, W3 and both [ these ] the coils W2, and the coil W5 magnetically 
combined with W3, and supplies that output to the location by the side of a load from the 
common mode transformer CT 4 of the above-mentioned direct-current cable run. That is, if the 
point of having formed the common mode transformer in the direct-current cable run by the side 
of a load from the diode bridge circuit 7 is removed, there will not be a common mode current 
compensating network which showed the common mode transformer concerned by conventional 
drawing 1 7 prepared in the alternating current track by the side of a power source from the 
diode bridge circuit 7, and a place which changes fundamentally. Of course, the configuration of 
the common mode current compensating network explained by previous drawing 10 may be 
adopted. 

[0050] Thus, since it not only can control the leakage current which flows the above-mentioned 
suspension impedances Z4 and Z5 by having connected the above-mentioned compensating 
circuit 25 to the direct-current cable run of the above-mentioned voltage type inverter 2, but 
the flowing leakage current can control the suspension impedance Z3 which exists between a 
solid state switch and a heat sink 9, noise generating from an inverter machine to a network side 
can be controlled further. 

[0051] Moreover, the above-mentioned common-mode-voltage compensating network controls 
the common mode current Id which flows the three-phase-circuit motor 5, since the above- 
mentioned common mode current compensating network bypasses Id which remained further to 
the direct-current cable run of the above-mentioned voltage type inverter 2, the common mode 
current which flows through the above-mentioned three-phase-circuit network power source 1 
is controlled sharply, and it can control further noise generating from an inverter machine to a 
network side. 

[0052] Moreover, the common mode transformer needed for the above-mentioned common- 
mode-voltage compensating network and the above-mentioned common mode current 
compensating network is made into one apparatus. And since the common-mode-voltage 
compensating network and common mode current compensating network which were formed into 
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the top Norikazu object are connected as shown in d rawin g 1212 , Since the coil in the above- 
mentioned common mode transformer can make it few in each one compensating network of 
every as compared with the case where it connects with the alternating current cable run of a 
three phase circuit, the formation of small lightweight of equipment and low cost-ization are 
further realizable. 

[0053] Moreover, since the above-mentioned common-mode-voltage compensating network is 
constituted using a low pass filter, it can respond also to the step of the common mode voltage 
by what kind of Pulse Density Modulation, and it becomes possible to control generating of a 
noise more certainly. 

[0054] Gestalt 5. drawing 1 3 of operation is the circuitry Fig. showing the common-mode-noise 
restraint in the gestalt 5 of implementation of this invention. Here, a common-mode-voltage 
compensating network and a common mode current compensating network are put side by side, 
and effective control of a common mode current is aimed at. However, the former common- 
mode-voltage compensating network is the same as that of what was explained by drawing 1 of 
the gestalt 1 of previous operation, and explanation for the second time is omitted. The latter 
common mode current compensating network is greatly different from said example of a gestalt. 
That is, as shown in drawing 13 , between P of the direct-current cable run of a voltage type 
inverter 2, and the two poles of N, the capacitors C30 and C31 each other made into the serial 
are connected, and the node and grounding conductor PE of both the capacitors C30 and C31 
are connected. 

[0055] The common mode current compensating network in the gestalt 5 of this operation is not 
referred to as sending compensating current into a track positively and compensating it, and is 
returned to the above-mentioned direct-current cable run in the form which sucks up the 
current which flows through the suspension impedances Z2, Z3, Z4, and Z5 through the above- 
mentioned capacitors C30 and C31 by the example of drawngJ 3 of the direct-current cable run 
of a voltage type inverter 2. If it puts in another way, the common mode current generated in a 
load side will be shut up in each cable run and the ring current way formed with a grounding 
conductor PE, and control of the common mode current by the side of a power source will be 
aimed at. 

[0056] Usually, LISN21 is inserted in the power-source side of an inverter, and common mode 
noise is measured, as illustrated by drawing 6 . Therefore, if this point is noted, function 
sufficient as a common-mode-noise restraint is demonstrated, a common mode transformer is 
unnecessary, that configuration is very simple, and the common mode current compensating 
network shown in drawing 13 also has an advantage used as low cost. 

[0057] In addition, although the gestalten 1-5 of operation described the example of the inverter 
of a three phase circuit, it cannot be overemphasized that it is applicable also to the inverter of 
single phase or a polyphase. 

[0058] Moreover, although the output of an inverter stated the thing of 2 level with the gestalten 
1-5 of operation, it cannot be overemphasized that it is applicable also to an inverter with the 
voltage output of with a level of 3 or more many level. 
[0059] 

[Effect of the Invention] As mentioned above, the common-mode-noise restraint concerning this 
invention A common-mode-voltage detection means to detect the common mode voltage 
generated in the alternating current cable run which connects AC power supply and a load, The 
common mode transformer which consists of the 2nd coil magnetically combined with each 
phase of the above-mentioned alternating current cable run by the 1st coil group inserted in the 
serial, and the coil group of these 1st, The low pass filter which inputs the common mode voltage 
from the above-mentioned common-mode-voltage detection means through the 1st buffer 
means, and operates, And by having the 2nd buffer means which inputs the output of the above- 
mentioned low pass filter, and operates, and impressing the output difference of the buffer 
means of the above 1 st, and the 2nd buffer means to the 2nd coil of the above Since the high 
frequency component of the common mode voltage in the above-mentioned alternating current 
cable run was controlled Without making supply voltage of a buffer means high specially, the 
exact compensation electrical potential difference for high frequency component control can be 
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formed, and positive control of the high frequency component of the common mode voltage in an 
alternating current cable run is attained. 

[0060] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1st conversion means, changes the 
direct current power from the conversion means of the above 1 st into alternating current power 
with the 2nd conversion means, and is supplied to a load. A common-mode-voltage detection 
means to detect the common mode voltage generated in the alternating current cable run which 
connects the conversion means and load of the above 2nd, The common mode, transformer 
which consists of the 2nd coil magnetically combined with the 1st coil group inserted in the 
serial on the two poles of the direct-current cable run which connects the conversion means of 
the above 1st, and the 2nd conversion means, and the coil group of these 1st, The low pass filter 
which inputs the common mode voltage from the above-mentioned common-mode-voltage 
detection means through the 1st buffer means, and operates, And by having the 2nd buffer 
means which inputs the output of the above-mentioned low pass filter, and operates, and 
impressing the output difference of the buffer means of the above 1st, and the 2nd buffer means 
to the 2nd coil of the above Since the high frequency component of the common mode voltage 
in the above-mentioned direct-current cable run and an alternating current cable run was 
controlled Without making supply voltage of a buffer means high specially, the exact 
compensation electrical potential difference for high frequency component control can be 
formed, and positive control of the high frequency component of the common mode voltage in a 
direct-current cable run and an alternating current cable run is attained. Moreover, a common 
mode transformer can be made [ which stopped the 1st coil to two pieces ] small irrespective of 
the alternating current source resultant pulse number of an alternating current cable run. 
[0061] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1st conversion means, changes the 
direct current power from the conversion means of the above 1 st into alternating current power 
with the 2nd conversion means, and is supplied to a load. The conversion means and load of the 
above 2nd The difference of the common mode current and the above-mentioned compensation 
common mode current which it is magnetically combined with each phase of the alternating 
current cable run to connect by the coil group and the 2nd coil of the 1st coil group inserted in 
the serial, the 2nd coil which passes a compensation common mode current, and the above 1 st, 
and are generated in the above-mentioned alternating current cable run The common mode 
transformer which consists of the 3rd coil to detect, a current amplification means to amplify the 
current of the 3rd coil of the above, And it has a coupling means to connect the end and 
grounding point of the 2nd coil of the above. By supplying the direct-current cable run which 
connects the conversion means of the above 1 st f and the 2nd conversion means through the 
above-mentioned coupling means, the 2nd coil, and a current amplification means from the 
above-mentioned grounding point by making the output of the above-mentioned current 
amplification means into the above-mentioned compensation common mode current Since the 
common mode current in the above-mentioned direct-current cable run was controlled, the 
configuration which inserts a common mode transformer in the alternating current cable run of 
the outside for compensation is adopted, and control of a common mode current is attained. 
[0062] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1 st conversion means, changes the 
direct current power from the conversion means of the above 1 st into alternating current power 
with the 2nd conversion means, and is supplied to a load. The common mode transformer which 
consists of the 2nd coil which detects the common mode current which it is magnetically 
combined with the 1st coil group inserted in the serial on the two poles of the direct;-current 
cable run which connects the 1st converter of the above, and the 2nd converter, and the coil 
group of these 1 st, and is generated in the above-mentioned direct-current cable run, It has a 
current amplification means to amplify the current of the 2nd coil of the above, and a coupling 
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means to connect the end and grounding point of the above-mentioned current amplification 
means. By supplying the output of the above-mentioned current amplification means to the 
location by the side of a load through the above-mentioned coupling means and a current 
amplification means from the coil insertion point of the above 1st of the above-mentioned 
direct-current cable run from the above-mentioned grounding point Since the common mode 
current in the above-mentioned direct-current cable run was controlled, control of a common 
mode current is attained considering a common mode transformer as a small thing which stopped 
the 1st coil to two pieces irrespective of the alternating current source resultant pulse number 
of an alternating current cable run. 

[0063] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1st conversion means, changes the 
direct current power from the conversion means of the above 1st into alternating current power 
with the 2nd conversion means, and is supplied to a load. A common-mode-voltage detection 
means to detect the common mode voltage generated in the alternating current cable run which 
connects the conversion means and load of the above 2nd, The 1st common mode transformer 
which consists of the 2nd coil magnetically combined with each phase of the above-mentioned 
alternating current cable run by the 1st coil group inserted in the serial, and the coil group of 
these 1 st, The low pass filter which inputs the common mode voltage from the above-mentioned 
common-mode-voltage detection means through the 1 st buffer means, and operates. And by 
having the 2nd buffer means which inputs the output of the above-mentioned low pass filter, and 
operates, and impressing the output difference of the buffer means of the above 1 st, and the 2nd 
buffer means to the 2nd coil of the above A common-mode-voltage compensation means to 
control the high frequency component of the common mode voltage in the above-mentioned 
alternating current cable run, The difference of the common mode current and the above- 
mentioned compensation common mode current which it is magnetically combined with each 
phase of the above-mentioned alternating current cable run by the coil group and the 4th coil of 
the 3rd coil group inserted in the serial, the 4th coil which passes a compensation common mode 
current, and the above 3rd, and are generated in the above-mentioned alternating current cable 
run The 2nd common mode transformer which consists of the 5th coil to detect, a current 
amplification means to amplify the current of the 5th coil of the above, And it has a coupling 
means to connect the end and grounding point of the 4th coil of the above. By supplying the 
direct-current cable run which connects the conversion means of the above 1st, and the 2nd 
conversion means through the above-mentioned coupling means, the 4th coil, and a current 
amplification means from the above-mentioned grounding point by making the output of the. 
above-mentioned current amplification means into the above-mentioned compensation common 
mode current Have a common mode current compensation means to control the common mode 
current in the above-mentioned direct-current cable run, and since the above 1st and the 2nd 
common mode transformer were made into one apparatus which shares both magnetic circuit 
Both the object for common-mode-voltage compensation and the common mode transformer for 
common mode current compensation can be inserted in an alternating current cable run, the 
magnetic circuit is shared, and a miniaturization is realized. 

[0064] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1st conversion means, changes the 
direct current power from the conversion means of the above 1st into alternating current power 
with the 2nd conversion means, and is supplied to a load. A common-mode-voltage detection 
means to detect the common mode voltage generated in the alternating current cable run which 
connects the conversion means and load of the above 2nd, The 1st common mode transformer 
which consists of the 2nd coil magnetically combined with the 1st coil group inserted in the 
serial on the two poles of the direct-current cable run which connects the conversion means of 
the above 1st, and the 2nd conversion means, and the coil group of these 1st, The low pass filter 
which inputs the common mode voltage from the above-mentioned common-mode-voltage 
detection means through the 1st buffer means, and operates, And by having the 2nd buffer 
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means which inputs the output of the above-mentioned low pass filter, and operates, and 
impressing the output difference of the buffer means of the above 1st, and the 2nd buffer means 
to the 2nd coil of the above A common-mode-voltage compensation means to control the high 
frequency component of the common mode voltage in the above-mentioned direct-current cable 
run and an alternating current cable run, The 2nd common mode transformer which consists of 
the 4th coil which detects the common mode current which it is magnetically combined with the 
3rd coil group inserted in the serial on the two poles of the above-mentioned direct-current 
cable run, and the coil group of these 3rd, and is generated in the above-mentioned direct- 
current cable run, It has a current amplification means to amplify the current of the 4th coil of 
the above, and a coupling means to connect the end and grounding point of the above- 
mentioned current amplification means. By supplying the output of the above-mentioned current 
amplification means to the location by the side of a load through the above-mentioned coupling 
means and a current amplification means from the above 1st of the above-mentioned direct- 
current cable run, and the 3rd coil insertion point from the above-mentioned grounding point 
Have a common mode current compensation means to control the common mode current in the 
above-mentioned direct-current cable run, and since the above 1 st and the 2nd common mode 
transformer were made into one apparatus which shares both magnetic circuit While inserting 
both the object for common-mode-voltage compensation, and the common mode transformer for 
common mode current compensation in a direct-current cable run and attaining sharing of the 
magnetic circuit Irrespective of the alternating current source resultant pulse number of an 
alternating current cable run, it can consider as the small thing which stopped each of 1st and 
3rd coils of a common mode transformer to two pieces. 

[0065] Moreover, since the high frequency component of the common mode current in a direct- 
current cable run was controlled by, as for a low frequency region, the common-mode-noise 
restraint concerning this invention intercepting that coupling means, and using a high frequency 
region as the flowing capacitor, the high frequency component of a common mode current can 
be compensated efficiently. 

[0066] Moreover, the common-mode-noise restraint concerning this invention It is what controls 
the common mode noise generated in the circuit which changes the alternating current power 
from AC power supply into direct current power with the 1st conversion means, changes the 
direct current power from the conversion means of the above 1 st into alternating current power 
with the 2nd conversion means, and is supplied to a load. By having the 1st and 2nd capacitors 
connected by making it a serial mutually among the two poles of the direct-current cable run 
which connects the conversion means of the above 1st, and the 2nd conversion means, and 
connecting the node and grounding point of both the above-mentioned capacitors Since the high 
frequency component of the common mode current in the above-mentioned direct-current cable 
run was controlled, control of the high frequency component of a common mode current is 
attained with a very simple configuration. 

[0067] Moreover, since the common-mode-noise restraint concerning this invention used that 
low pass filter more than as the secondary filter, its depressor effect of common mode noise 
improves further. 

[0068] Moreover, since the common-mode-noise restraint concerning this invention constitutes 
that buffer means from a complementary-type buffer amplifier and those DC power supply were 
supplied from the direct-current cable run, the special power source for a buffer means becomes 
unnecessary, and economical efficiency increases. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the common-mode-voltage compensating 
network in the gestalt 1 of implementation of this invention. 

[Drawing 2] It is drawing showing the wave of operation over three kinds of common mode 
voltage in the circuit of drawing 1 . 

[Drawing 3] It is the wave form chart in which converting drawing 2 into the same conditions and 
showing it in order to make the comparison with the former easy. 
[Drawing 4] It is drawing explaining actuation of a low pass filter. 
[Drawing 5] It is drawing explaining actuation of a high-pass filter. 

[Drawing 6] It is drawing showing the configuration of the common-mode-voltage compensating 
network in the gestalt 2 of implementation of this invention. 

[Drawing 7] It is drawing explaining the common-mode-voltage compensation property by the 
low pass filter of the circuit of dra wi ng 6 . 

[Dra win g 8] In the circuit of drawing 6 , it is drawing explaining the common-mode-voltage 
compensation property at the time of changing the degree of a low pass filter. 
[QraMQgJfl It is drawing showing the configuration of the common-mode-noise restraint in the 
gestalt 3 of implementation of this invention. 

[Drawing 10] It is drawing explaining the common mode current compensation property of the 
common mode current compensating network of drawing 9 . 

[Drawing 11] It is drawing showing the configuration of the common mode transformer of drawing 
9 . 

[ Drawing 1 2] It is drawing showing the configuration of the common-mode-noise restraint in the 
gestalt 4 of implementation of this invention. 

[Drawing 13] It is drawing showing the configuration of the common-mode-noise restraint in the 
gestalt 5 of implementation of this invention. 

[Drawing 14] It is drawing showing the configuration of the conventional common-mode-voltage 
compensating network. 

[Drawing 15] It is drawing showing the wave of the phase voltage which an inverter generates, 
and common mode voltage. 

[Drawing 1 6] It is drawing explaining the generating principle of the common mode current which 
an inverter generates. 

[Drawing 1 7] It is drawing showing the configuration of the conventional common mode current 
compensating network. 

[Drawing 18] It is drawing showing the configuration of the conventional common mode current 
compensating network. 

[Drawing 1 9] It is drawing explaining the common-mode-voltage compensation property of the 
circuit of drawing 14 . 

[Drawing 20] It is drawing showing the wave of operation over three kinds of common mode 
voltage in the circuit of drawing 14 . 
[Description of Notations] 

1 A three-phase-circuit network power source, 2 A voltage type inverter, 5 A three-phase- 
circuit motor, 7 A diode bridge circuit, 8 An inverter circuit, 13 A low pass filter, 15 A common- 
mode-voltage detector, CT1-CT4 A common mode transformer, AP1, AP2 A complementary- 
type buffer amplifier, AP3 The source of the current control current, C8, C30, C31 A capacitor, 
PE Grounding conductor. 
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DRAWINGS 
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[Drawing 1 2] 
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5at K^ESr&aj-T&a^y*- H«jE 
fcttS^gL JJB£SSE«ft^fflfciI^J£#A£*lfc$n 

20^t8i:A»<?>^53 : e>' ; E-Hb7VX. JJBa*^ 
JJBB l w<7 7 r^fSttm 2<?vw v T^&tn&Ji 

«*^IS2^^#aT'^gEm^fc^l LTft?ttttl& 
■Tl> ®8&T'?&£-f & =J * y*- F y >f X£jrplW-f S & ^ 

±ie^2<0^#gtft^i: £i£gS-f &3cOT$lc?6& 
■f S ntyt- Hfgff^Siaj-rs 3*y*- 

JJEIISl-<W»^fcJ(I2««»*«i:*«MW- 
SKSE«»<?)W«iteS5>lkiif ASitfcSS 1 cO^gSf k i 
it^* l<0«tl»*=B^fc«6-S*ufeJ|I2O««i:*» 

■ftLX^LXWii^thn-^xy < )V9 \ 

4/W?oai;fc£A^LTlM^&^2tfVN*»y 

-LEW 1 W<7 7 r^Rtm 2W<n 7 r^gkcojfi* 

t n$* 3 1 $m»6««t)) i osaa* 
atrowararaa u -libs i iosm^s^^^Bss 
* j* 2 **si«casa«a esaa tx^mzmm 

- vm&bumm^y*- K*»fc on^taaj-r & 

l^3^«*lk*^^S3*V*-Kf7V^, _LIBS£3 
Mi.. 

UT±BBfcjS*»^» JJW -y 7-U JH 2 

is itTOWHWf «*BT±E» 1 <0£$|#&fcS& 2eo 



(c U3*>t- 4 xsmsss.. 

£t& 2 ^5#gt^lA tz$m LX fffilzmis 
JJBW1 <03^Si:^2^^ISi: SKSSmSI 

mtmizwsmt^i*zti±smffiwfoizm?t&^ =t 

y*-F«S*l*m^**2«)i|*i:a»fc*4a*>'* 

-Pb5^ ±fas& 2 o«rott8»4ffiH-&«SBiii 

JJE«SW»Ji^m* t JJH»WI^4.JblB* 77'J 
£ 1 co^HJf AfiS «k 0 ^#M^St=«*&-T€. -ttc 

•t* ®&X'¥&£t h a * y^- YSA X^Wfrth i> co 
X'fo-oX* 

±i£«2o^#si: %mt zw^h&m.'m&izmL 

■TSa^^-HlSE^aji-Sa^^-HlBEKaj 
JJES9WHW)*Wfc:«3»Ift:»AS*ifcJB 1 ^ 
l^ft iit^l ^ttSfcffi»W«afe^it!tm2^ 

y*- FWEEftffi#$t*&*>aqe H«ESrffi 1 ^ 

^» fe«k^±IBn-^7^;^oai73$:A*L-CiW 

JUENIl«v<<y 7T«kI2W^ 7 r^mbcom^j 
HSr±IBm 2 O^S^BUirr* i k ± 0 . ±fB3SEg£« 
ffitct>ttl> a * y=E- K«£E0!>«MftA»»9P«tr & a 
*V*-KmraHS¥ai:. .... .„„ 

±iB3^mB&0*fflttiI5!ICJf A^itfc^ 3 W^Pi: 
«<Sa* y*- HmSS*88ft»4 co^i||i:±iB^ 3 ^ 
^m$J:tXm40^t?a5vWtc^StUiK3S3K«SS 
tc^-t5 aq&>-*- K««fc JJBlfMta*:'*- H« 

sst on^aj-r 6gi 5com&b 2 oa*> 
m$s&&, &£v±izm4com&<^&b&m&bzi& 

LT±aawftjisw»4>±K* » r u ^4 o^ts 

*J«fc^mSEli«@*gS-gT±IB^ 1 <03£8S3M&kl&2c7) 
^#Sk »!»»-&1B8K«B(=mftt-« - b lz «fc 0 % 



!(3) 000-201044 (P2000-20*JL8 



y*- PttSHMHMSfc iffit. 
JfcJEmi3lt/®2<03*y*--K1-v>'*£. W&<?> 

O^S¥fcl^Wfc^£ixfclg20£i&i:^ 
£>3r6m<03*y*-Hl-5yX.. iiE^^y^-H 

titjjenwu7 <)V?<?)iiiJ3*\j]LXW)fcti>m2 

.hfBIS 1 «V< v 7 T^fSttm 2 <0A«y 7 T?gk<0HiA 
H£±IE^2<7)^tcEK8irf-5 ^ ^ t i 9 . JJETOV 

±ie^iijj;tx^2c7)3 ; ey ; e— Kb^yxs-. w#?> 
w$mmm?&-imb Lfc3*y*-i*y-f xw 
«iga. 

[Ht#Jg7] #.«/ri>y fiMtfcttMSIKL 

•jwwsaaraw-* a yf yfrfc-r* £ k K i o » ass 
SBfctjtt* 3^t yt- Hmeg^wffla^j-srwsiJ-r* 

AHtaaos^y*- f / -f xymim. 
[more 1 &%mmi)*t><o&ffiMft*& i «a»* 

STEtSig*lcSaftt> .UBS 1 &*>aS[ 

* « 2 <?$m^mT£m&h Lxawzm* 
±ffii& i <7)S^s#skm2<o^#ei: ssfltt-sra 



m2<03y7 J y'9-2riii.. 

±IBM3 v^V^<F&mibim.£Lb ZmWftt Zbiz 
X*). ±saiS8£^KfcfcttS3^y^-HmiS<0iSS& 
Jifc»-£flftiJ-t& <fc "5 Lfc^tyt- b* XWK60SS 

a. 

[|£*319] a— J '^7-f;^Sr2<WJLh^7-f^ 
kL^dk^^Sk-rSfl^K 2*^tt5=5:V%L7 
<owm*»teiBS<03^ y^- K /-f X«H6iJi£a. 
Cfl^ 1 0 ] rtv y T#WMWHL><-y 7 yiMUSSI 

[0001] 

y^N'-^C X r>TV$m.®®Zti&n.ffi%b'frL>mti&t& 

eg.- h y ^ Xftl^afcrot S «> ^>TS) s . 
[0002] 

[t^OS«] Ell 4imH$. TBltl 0^1^f6fi* 
^tt^^^SiSf^^tJPf ( S PC - 9 8-4 3 ) . 

*mmS&J . 1^6 3~6 8H^ie®$il^^<^iaSr 
Tjk-tmx-h*). Sfcrfcwt. ltt^SE3ffl^^«^ 2 
(i^>f it- VfV -/ ^'111887 , 3 F»ffl^tt:SE3 y^y^ 
C 1 , A yj<-?®M8Z&tsn.BSL'< . 3 0 

liatyt- FttEHMUOB. 4{itiJ^^-X;W. 5ti 
3ffl«IMS. 6«SfttliS. 9IJ±l2«^-f y^N'-^2 

^S^Srtf dt-T^y?. z i~z stt^je-f ytr- 
yvxx-b o » -etJ.<eix±^jeto3 yf^tcfist 

S. 14(i±IB3fflBl!jS[5«07W-A-CftO. ±IE« 
*l!l^6^^««5SitTV^^. yK-^aKStttfRtf^ 
;WXfl^K=&-t"C«lJffll$^^f*:X'f «y^i 0. it 

^tf>^±iamB^^ y^^-^ 2 t±fe3*BSiwi5W:& 

Jfi!^6t^^$iiTV%S„ ±|B3=Ey^-KmEffi<SHI 
SS3 0tt>V%t. CI 0-C16B3yf^t. Tl 0 
~T1 Sfib^y^X^. 31. 32t±tt8£«S§L CT 
5t4^W7~W 1 0 i fco^t y*- K b 9 yxTfc 
^ . afcffiffiR 2 k 3 yryirc 1 6 fci 0>'^^ 

[0003] ^tciJBmffiM'f y^'-^ 2 *<^r s 3 

u r^«sc ( yf-y^s«aR) <^ 1 Kfa* 
^twmmr. mtz&^x.. ( a > t±jLfe^J£SH 
-?2 ff)^ms.x-s> h uffiiEw^, <i>) tipjt 
< vffi«jEE<o«gg. ( c > \m t < wffi«ff ojSJ^TS> 

TI21 5lZ7jkLt:Xo &WA%zcr>mEi} i ft!£tZ> . * 
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jwxcrjrkZ z\m 1 4 *>±ian y^y-tc i ewwe. 

* 2#g?5?lifc:ffc4it& HSJEv Ote@ 

vO= (vU+vV+vW) /3 
016fc:fcVVC. 2 0 0ii±te3^:>'^:-Kmffv0t7) 

s^as. z i o i £±se®E8H 2wa*{i<o 

«ift^C6 fcO&&f Z 1 0 0 £±IE®E 

V-yyxb-fZb. ^3S2OOfcJ:-p-C01 5 
(d) iz^ttzX d£*x-yT^«E#EMn£i7.&.r 
fcfc&S. &-?T_LiE2-P?>*?iiM ^t-ryx?:8ith. 

{as 1 4 tefewc . ±12^ *- y •/ is®&7 1± 

&&4 ^t-mz 2 . ±fB-f 8 i: ±12 

b-h vweM&thfHkA >v-y>xz 3. 

^yt-mZ4, ±IE3ffl«IfflK5c03fflA:*Jj5i: 
±iag*fi^PEtC^$ix^ ; £-^7P-A 1 4fSfc# 
aE-fS^SSH ytf-^VXZ 5td^Six. ^il^te-T 

[ooo4] »:^±ie«^Jo»^^-pv^Tiiiwr & . 

JEte. nV^^C 1 2~C 1 5lz£ *)m&RV-ft!±i* 
tl%. JJE3*>*- P«Ettfl^K3 0O«ti&fijft 
te. 3 yfVtC 1 OWC 1 1 CA O^^fti.. Y=7 
y&X*Tl 0~T1 3fci >>8lj£$*T.6 2o<Dffl*i§g! 

rJiflgggAP 1, AP 2te. JbH/vf'tX? 4fr 
:?C16. R2i:±ie3 ; t>' ; &-HmEaW r ±iB3 ; &>' 
*— K Y^yxCT 5H^£IW&l&<%ti>«>«>3>T- 
*>S. JJEffi*SMA.y7Ti£liI&APl. AP2tCtiii: 
%Lmm3 1B.V3 2dzX 9SEa<tfe&$iT.S. -Lienor 
V*- K«EflNRigR3 Ote. nyf^tC 1 62tfflS; 
«;R2Tii^ixl»'W^7-<;l'^tcJ;0. JJEa* 

*— H b 9 yxc T 5 -f U ^SfutmESrffi 
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E^x^rdete (1/3) *vdf:^rs. 

(1) 

fflSfF^E:*^. No. 80. r7^f^EMl7-( 
;W^c7)XT3>^<0j5fflj . mi 8 1 — 1 8 2HfclE® 
SixfcteO^<0§Sg£5jc$mr& 0 . EtctJ^T 3 3 
ten^y*- H«2HM«gUft'C& 0 . HES-f yA-^ 
2C0A*ffi!l«O3^v*-HmaEI c 1 0(4. ±.g&?*> 
H1E8Effiffi@»3 3*<0iSSiS[=i^^- Hh7> 
*CT6£«l:D&iii§*tS. 

T'S)?.. iiffi^^jftn^:^— Hh5^CT6<02<J: 
ffl9m8SI elite. h5V^^T14. Tl 

fi:R3*^«l^$ii*mS5T>rfcJ:0ti«a$ixs. c: 

(DXofcLXmmZtlizmfiLl c l 2te3>-r>~9-C 1 
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08S8. 3ffl«lMa5?r^LT8S^«.. C^iotcL 
T. ±IB««[I c 1 2tel c 1 O^iMHat^ttSr^oJ; 
■3(=H«iPSii*fc»» 3ffl«iSlS50^a«SEI c 1 3 
<50#< OSB^-te 1 C 1 2 i: LTsfctU ±ie3ffl^«M 
l^atTSDh-Sn^y^-h'^Stl c 1 OtffmZth 

h. m-ox. msmasm. dci2/icio)w 

#WUf*£V^tei:\ 3^>^-KmSE[I c 1 0<^lte 

[0006] sistemte^raTQ-sTsgs^ 

^T. 3 4te3*V*-K1SSMffi®BT'£>S. 
3^^- HSSSte'f W\'-^lilK8WlV-fHt:i: 

m^cox^^bmmPEm^mi^yfy^c 1 

ZtitblZ, 20<03>'fytC2 02M^C2 1A 5 , C2 
0<0W4«t=C 1 8<D3M. C 2 1 CD^iffi=C 1 9 

2 o , c 2 1 i£5i$msm3 5 izmwtztL. jtiE»r 

U «^a(-i5V^T. ±ISr3^>=&— Km£ESrfT*>ffi-t 
fffi^^-TI.. Ic20 = -Icl8. I 

c21 Icl9i:5:0. ±Mi3ffle0mmi*mL 

xmit. a^y^-HSSSl c2 3. kl^i c2 2te 

[0007] 

imitfm&LXo b^-zmmi at-r. ei 4(c*l^ 

fca^Vt-HfttEroRjaStofift-fcUTV^OT. CI 
2~C 1 S-ceiait^n^^— K«E<0fB**»VN-f 
;U7^^C16, R 2 T**Oigjg»ufc8-£ttaj t -5- 
oai^jS-^^^-Kh^^CTSeD^iSWl 0CEP 
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&APlfci:tfAP2£l&»-7&raj£k$roTUS. J3LL 
<7>mj8.frt> } t W£cr#V®tffimimMt l zZr £ fx 

&i^fa4#&S^im£#&«>. KIT. C0^5r 

[0 0 08] HI 914.. £«Offi«0KSB#£5rri><Z> 
T\ 0Ct5Wr. MlfcJ:tfM2l4i&^Ofctf><93*Bi£ 

mHM« ( a ) 124 Ws'-^@»8tcJ: 95&&-T& 3ffl 
«Sj« 5 CriSttS a**'*— H«E v 0 . ( b ) 140 1 
9l£t$i1h'^J*X7 OV* 2 OODifcTJ^ffiv 3 . 

( c ) ttffiW< »/ 7 r *i«iSA P 2<*>£iJ7J®E v 4 . 

(d) liiStwntyt- K®Ev7-Cfc0. vO, 
v3. v4. v7J4^fc:m i Ea4> / ^-^2<01i:8Sn> 
T>~9-Cl<0iS8iE«BEVdOl/2. Vd/2-CilM: 
LT^£. ^h/fti**!*] KM-*; 3 - v 
14, AiSW&a^v^— K1BEv0«»gB£wT$-t>tf> 
"C\ 0jj3ES<9*><Ol43fcOl21 5T0#SLfct>tf>-C*> 

±9. aT9«x^vT«iJIS*fltaWffVd«>l/3 

*it>Vd/3J:9;fc*V^,<OTfc*. 
[oooQlA^^-f/^tilH fc*-<oftli0y 

StR2fc*»S>«jft$*i.&. s^ik**^. 

tt<7>^ffv0#A7J3fl*:*§^ *Offi7Jmffiv3»4. 

[ooio] tz?>x\mi4izimLfi:m&<?)8mx' 

14, ffl^>N*-y7rm®ISAP2«. ttS5^aS3 1 „ 3 
2kV5>'i< ? X:i>Tl 2. T 1 
S'jk7Jl'iairCfltlft3*lTV**«>T. IttSJ®K3 1 „ 3 
2W«ff±5 0V*-CW®ilBLA»lil7J-C#^VV — 
«BSM W?— ? 2<7)itSE3 y^^C 1 co^JEV d{4 
2 80VTfc4Ot. n^y^fc— K®EvO<9X-f'y7* 
i£$#<?-tf>l/3 (280/3*93. 3V) £T<0t> 

k. *Offi:&«E&WBIIR3*ii. £ k Cfc & . 
[00 11] ®20 (c) {4. C«F^Ut5^ 
2Eagcox-r * 7T£S#V d / 3 k 3 q& y*— HVE 

A^TStipK. 1»t«R3 1 . 3 20BJEfc«t 
oTA-f ;U7 < /W^<oaj7J«£E v 4 OiHHfcPMIftS 



£4. dOjfeHL Cl<omffv4S:SH*INSL.fimffv7 
KJ4. REB (d) i=*T^TS^J:Ste*.l*BHte*l 
ffi$fx*v*^*^<?>&#a j #ftU WKfcl&a-fe* 

£ k #-C# fcv^k ^ 7 raS^feoft. 
[0012] Sfcfc; £;h.fcl»ClcaLldeh9S'S*X#T 
1 2, Tl 3*^3r&ffl«S;<-y7Tigi|i&AP2c^ 
ffig<0^E«I£±Witt4:v^ .rfxlci: 9±iBb9>' 
^?T1 2, T13fcItEtf**l'Vl>0>*<&3U:'*"S 
£ktc$:9> axb#i§<*6kv^l3J^#£>ojfc. 
*ft> HRWKs h9Vi/X*J4*<^JBEtt«S:-BfS 
kJB8tttt#s<KTU /vf/«7-fJWfcl/COHIA« 

fjCf^rfc'Sri. 

[0013] B 1 4 <D*£3fc<D^g-CJimE£ EPJn 

•riifcfcioa^vt-Hmatiwwu mi 7 com 
3iwMBarcB«tt wiirr* - k * 9 ^tyt- 

BB14C*Lfcflaw>WB4. 4 ^*-^<03ffiiiJ7J« 

tB^ffl^rJ^y^r— H h^yxSriftSk-f S. SI 
1 7t£^Lfc«!#<0gSB4. 

SfiAt, 4 yrt—fnTJjWztty*- F h^x 
Vffi7Jffi!iK:*ft-5 , fxh5>'X2r^'rS^* s fc9. ± 

ie2-7<^*«$-[sii^iciiirri>«^k t # tt4. 

[0014] S 1 8 LJt^O^attJ^ 
14. J^nyfVtC 2 OZttf C 2 1 <#gMffil4JtlK? 
tonyfi^C 1 8. C 1 9co&&mbmib 
ttf&tbKtMfi* ±IS#jSc7)3 yx>~9-<?Xl(4aj7J7-— 

y;i/4<o^$-^3ffi«iwa5^soosiMatc]i5i9#x:^ 

k^^kHcfcV^T^k-rSfife. -eotBJgLklSay-ry 
■9-C 2 O&tf C 2 1 <0«fiffi^ ISfiS Witt* e>%^ 

[0015] z<?&m*±s&>£ o%wm&*ffiffitz> 

!S^«^^0?lll*»ffll*«rigk ^53^^- F 
X«Kgl^gS:#S i k £ @ Wk-T S . 
[0016] ^^)^jSfi!ci»-<^ni®I«I**-Ji^ 

AJg|6]±£0& k k {cM^ift^O^Offiffi'fbS:^ 

^-rs^k^awk-rs. 3?vt-Hsa«i 
«*atov%T «> •e^^cofBffi-fb^^s-r s - k £ @ 
wk-rs. 

[0017] 



!(6) 000-201044 <P2000-20*JL8 



- f / •< xmimma. 3affi.mmt mwt zimt 

-b-sffiBtaj^a. is^ime&aizwMtzffxz 
titim 1 cvmmt ztim 1 <&&amizmswiiz&& 

tan* y*- KmfE^aj^aj&^^^^^-K^ff *• 

7 4)l>9. fcitOJEaw\^:7 4/l^<7Das:*j£A:fjL 
TIW^fSm2W<.y7r*gSrffili.. ±Gff 1 DAy 
7 r*gt$2^7 7 r #Sk ^Hi*^Sr±^ 2 O 
^gfcEWUlt-S £ t izX K> . JJE3^SK^fc<t& n^t 

YW&e>ismmL#&vm\-$-z ± -3 £ t cot- 

[00 18] r^t»S3t^-hV^X 

mzftftt&aity*:- vmKitkm-t s f 
«E«ai#K> jjb» i vmmwt t& 2 <rmm%.t 
zmm^k&fc'B&B&Dmmizm&iizftAZtifiim 1 a* 
i&Pk £*i$>sn 1 cvtm.mz®&mzi&<&t$tLtzw. 2 o 

^kJ&»&fc43qE>*e-F F5>.X, 

T&lkZitLXXIiLXWm-hu-Kxy 4)V9 , & 
2 <D/s' <y 7 r ^SSrii^ . Jtf£SS 1 ©A ?7rfKtS 

2 w< v 7 T^&t <D^m^±ssm 2 vm&izoviBi- 

TiE8i«*(csaft u ±tem i ^EM^eb^^oicaR 
* 2 n^^mx^ss&jjizgmLxfimz&te-? 

h ®BSX'ft!£t & 3* F y 4 X* JWW- & <0"C 

m 2 ommizwMmzig&z ti±u^miz^±-t *> 

±SES 3 cr>%&<7)Vgfczmm-thmfiiWm^8:. tiZXf 

±ssm 2 <7>mL<7>-mtim&k zwattz *vyv> 



[002 0] •KDSfcHHt^iri^y^-Fy'-f X 

s>ot, ±12^ i <^.m^bw.2<rmmt -ktrntz, 
mffimcoyamzmiuzftAZtiKm 1 o^iasft ztt 

•ts rj^e si 2 <omm t irhtch 

#s^ai* ft jjawisj«*»4.±iE* ■» >^#a*3 «fc 
xismx *) fkffiw<7m.mizimt 5 c: k i 0 . ±iea: 

10 021] *3t. CK^Bjt^^n^yqE-Hy^x 

xmsmj] £.$m v , ±ie^ 1 ^^m^a*^^issE«: 

£ ESST3l£-r i» 3 * V*- H y XftflR&J-f S t>^)T' 
iboT. ±I2^2^^Skft^fi:ftgEM-tS35S![S 

m i v>mmt zti^m 1 co^sftcsa^wtis-^^^ 

^2<0^Sk*^^-S^l ©n^yt-K 
±IE3^& FmS^tti^gbb- F®E 
ft0 1 W< >y 7 r #S?r^LT A* LTK^S o-^' 
X7 4 IV* . is it^±ieo-^7 -* ;^^tH*SrA^J 
LT»rf«-Sm20A«y7r#aftfiii.. iie^lWN* 
<y 7 r k 2 OA -y 7 r#glk Offi^l^ftiiem 2 

<nma&zms*h ztizx*). ±$BS%mtzam> ^ 

mnm^&t, ±m&ffimte&mzmiizt$AZti*z 
m 3 <?mmmt ^ K.«g*&rm4 
k ±iem 3 c?>mm*i xv&a 

iX±IE^SE«§St^-r-&3 ; E^ ; e-Fm8Sk±l£«m 
3^^- FmS2k^)|gS:«iai-r5^5^iak*>^^ 

tim&tt:mm-z*<y7-v>7^mmz-. ±msm 

SEig^Soaj^SriiBlfil^^^-FeBiEk LT± 

«S£ii4i#Sftg-C±IBm l <o^Jli#akS 2 <oS3&* 
Sfc ftS^-r&HSE«»k:«J&-r S i k izX 0 . ±JBiS 
StmKfcts Its 3^yt- F«giEft WJ^--& ^t^- 
F«8Sffi«^akft<ii.. ±ie^lt>J:^203^>' 



!(7) 000-201044 (P2000-20*JL8 



[00 22] ±fc, Z<78&MZ&i>tt>*:-Y;4X 

-Ciffi£m7lfc3Sa U ±12^ 1 ^SSft#S*^<7)SSS« 
73 £SS 2 0^#-&-C£8Sm73fc3e8l LT£*?rfc«te't 
6 BB-C9fi£^*£ 3 H y -f XfcfWW"* 

VEtfttt^R* ±fEmo^#Rk®2<038&£Rk 

Hffiffc Z.Kt?m 1 <0^^f¥fc^Wfc&-&S*i*:S&20 
^k*^ 3 5r&SSl£>3;ey*--Kh5>'.X, ±£3* 
y^t— YWfoti&Stfrbntt'y*'- K«E£SS 1 <0 

■fSSS4 o£& t 2 W3t y*- H b 5 V 

X. ±S^4co^iao«8£SrliifS-f-S«S£lil|g¥ia, *5 
4tf±iem8S*iiK*e^«ki£ifc^ik fcWW-** -y 

T±feiSSE«KO±iam 1 is J: 91 3 <D3£tSaf AffiB«k 
0 ft??fffl^>&gfc«te-r& £ k fc «k 0 * JJatSSfiSSfc 

±iamifej:^203^>*-Hb 

[0023] - <7Mmz$k& y y AX 
LWBtWHMraW* 3 >-r ^k-TS £ k fc i 0 . it 

siafcLfcfeo-c*s. 

[0 0 24] *fc, CWWHfcfltea*:'*-^-^ 

t-®8S[«7jfcs^ l . jjesi i as^t^HM* dkssq 

73 frff 2 0^#&T£8Sm73fcS!& t T ftWfcWW 

fe-?T. ±12111 <^ft#Sk^2^«i#gk?:«^ 
-r&mS£m»^Wffiiafc£W::itt?iJfc bTSSS8S*ufc£t 
lfcitX^2<?53>'7 r >~9-5:iii.. JtiBMrJ^-rV^ 

v0= (vU + vV+vW) /3 
kftSixS. Hlfc*$Wt, Sl^)ffl«ffi^v7r*iiB§ 
SAP i<?DA73®Ev ltitiEn^e^-HmffivOfc 



&^k&ifc£k Sttftf-* d k fc <k 9 . JJEBQRR 
[0025] 4fc. C«»«lC**3 J E>' : E-K/'fX 
[00 26] i<7)f|B3K:«S3^y^-Ky>fX 

■mwu *»iBa(K«*iBa«»*»€.ftiw-* iofc 

[0027] 

[5&BHOHjfe<OJB«S] XttOffiRftl- JUT. 
Hifi^SI 1 *HKat-^^TKWt* . 0 1 *i*» B ^^ 
3*^*- HmBEffiHI*Sk UT03^^=E-h*mE*i 
<S®j&£* Lte «0t-fc 0 „ f&fcffBI 1 4 <T> 3 0 fcfflUS 

iwCBMUMHW* . l 3linwN-X7 <r 

S. V^xxni, T2fci0. KXiJ-f^tT— ^ 

«HW/< -y 7 yHiHISA P 1 3 >=f^TC 

^yt-b'mff^ajSSSl 5bu->*X7 4)V?\3ts 
Xtftty*— Kh^XCTl k^lSlTWfflSa^PS: 

E^4>tt^MP (12) k-T&. ilS^tt^MPti. ± 
^jEJST-P fc'JMW N fcjgM§;ft.*:|31--g*ffi£ *>^3 
yfW2, C 3 fc i OSffiV d 5: 2^4 - k fci 

o#^>ixi» . ±ia^ i o>mm* »/ 7 tjimhsa phi 
jbfe*fiu&M p «o«{4?r^ik u±v s <7>mEmxzm 

W&ti&. ±IS2oo«E®(i:|^a*Sktr«0ies£/ 
iftS^SlO, 1 lfciO#A>ttS. ±i5Bl<Offl« 
®A 77T 4MHA P l coiMitelM B3 ty^-Hh? 
yxCTl«0lg2<7)%|gk <0^W4tJi tfo-^ 
^7-f;^13fcSS^$iiS. f>7^^T3, T4 

rii^SA P 2 fc J: 0 . ±fEo-nx7 -f 1 3 k± 
IB^^W4 k0^fflSBe«:fi6±-rS«ig2rSffc-^ 

[0028] »CfcEI 1 tfflV^TlMKCOV^TBW^* . 

k 3ffligi!i«5 k ^mi-h^M^z^-t^^y 

*-K«E**Hrt-&. ±£4>tt^MP^mffiS-^fc 
vO(iaj7J®EvU x vV, vWJI^T, 
(1) 

JtWU. 3^f>tC4. C5. C6. C7fc<t0*ff 
-f&CikfcJ: 9^*1.6. £Ok6«Evitt, 



1 



!(8) 000- 
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vl=Cx/ (Cx+C7 > * ( 
= k* (vU + vV + vW) 
= k* vO 



vU+vV+vW) 



(2) 



C4 = C5=C6=Cx > k = 3 

[0029] &tz. ±te^SW4tC3&»*»S®Ev 5te. 
±IBH 1 7rMimA P 1 <oaj* £ v 2 „ 

v5=v2-v4%v2-v3 
^C1T\ n&.v 3im&v 2iZU—J1X7 4 )l>? 1 3<T> 
&Mm$t.Zfrltt:%mb%^X^&<7)Tv 2-v 3 . fiP 
*> v 5<7>Wgl±. tEv2tA>f/U7 -<;^coe^ia 

v5=f*v2 (f :J\-<^A7 4)l'?bLTcr>mTgm 
») 

v6=v5/k 
fc&S. v2 i ?vl=k*vOK 
v 6 ^ f * vO 
flP*>. «flEv6(i®EvO(^LT^W^X7 

HJEaU^SM 1 , M2tc«fc9€£EvO, v6. v7*« 
[0031] H2ttJJB3*>*-F«EBi«igB«oa6 
t Its (a) l±-fW«-^IH»8fc:J:9«4^-*3« 

ttiws 5 fcfcft s at y*- fiseev o . ( b ) am 1 

Kftttia*^— K«BEv lSi;nwU7-f;l'^ 1 
360ffi*1£Ev3. (c)ii^Ev5. ( d ) liffifltfft 
^3*^-Klffiv0fc««&<0v7T£>S. ^ix-F 
ft3WV- yton^y^— KlEv 0fc:$t$--g>j£?g 
fc*LTV**. ±E*l*Sj:VW2<3lWlffl><v7TJi 
flH&APl. AP2X'?>W£m : i>J s 'Jr%^Zbfrt>, v 
l-v2> v3*iv4tfcJ. 02(c) iC&Wt, Jt 
lEUffv S&JJfttEv 1 jcttttCCWtX? -f 

tlttmiVX^tt 0tiSi(?)3 

«02 (d) tZ^-f£olz, ««fIOrj^^-Hmffi 
vOkibKLT. 'fofcffiKJtpx.^fU.. flHj>, 3t> 

[ 0 0 3 2 ] 0 1 4<n®$mt<7>nik(Oiz.*bki^ 02 0 



*Cx/(Cx+C7) (3) 

(4) 

[0030] Znffl&lZa^y^-VhJ^XCTKn 
^-ffimiO^HTfeSWl. W2, W3<^iKNl tm 
2<Dg&W4<03g&N 2 fcOjfcfci 9iMiJI§*lT«jEv 
6k^S* { . Nl/N2 = l/ki:L-Ct><::kfci 

(5) 
(6) 

&3^^-K®E««iW^03tC^. (a)W-f 

tyt-KlffvO. (b) «01tciJ{t-&SEv2S. 
l^mEv4. (c) Iifffv6, ( d ) anmmcr>a=e 
HmflE v 0 tfl»3t KWEv 7T'& 

*-KmJEoaflt£*T?*#>. 02 0 (c) fc^Lfci 

[0033] ^1 iT'ti. ft&CO'U 4)V?2 0* 

m^tztg&t. z<r>w i mzi.z>v-^7 < 3& 
05t«k9^o«iia*^s. 5fe-r. m4n*mi<?>ffi 

T&9. 0tCfcV>T. (a) {4ri^:>-^:-F«flEv0. 

(b)liHl <7308&0(=:tJ»taffiffiv 4 » ( c ) lim t 
<«JEv5T'S>9. (v5 = v2-v4)t^n 
S>. (a) T5%L,£a j e>'%— F*Ev04):**3tiH 
fcijrtJ: 3 (:r5x-e-< -)~x l ^)Xf7 T^^5S®-CS> 
-sfctffit^rs. £0>fc*.«Ev4Ufl4 (b) Oidfc 

( a ) cO&Jgfco-^*:? ^^13 SrfflLJtiSggt 5: 
6. «!r)-cm£Ev5« (c) lZnk-t£ol,Zi£ZW2V>7\ 
#$^^yN*X7^;^S-®L^J:d!5:«^i: : 5:9. ^ 
4gW4fc9Jio$*u 3^>^-H*i®«BEk UTiK. 
ClWtlh^^J'TS, T4* i ^^rSfflffia-'^-y7 
t4MHap 2#Htfr*-**EEtt± l o*# $Tiv^ 
tf>. 0 1 OSSffiffV s <r*k$ $ ^ 1 JjLh*Wf*HH& 

[0034] ikizm 5 crm$m<r>mmz x h 
Ymmmu<r>®ft*wmtz>. mnza\^x (a) tin 

HSflEv 0 . ( b ) {i0 1 9O0B0^*J»tl» 
Iffv3. (c) Ji|^t<«Ev4TfcS. (a)T* 



'{9 



Z<7)t*W±v3\im (b) liZjjktXoiZ (a) <?>W& 
b mmzmWM&V s co*% 1 T&ort: k-f£ k . 

mffv s^sggji^t^e^^ix^s ( c ) icsc*- 

•5. flU^T. m&Ltz£o iz. ^:3tyt-HtflE 

■^amm-ht^>f l zit\-^> t J^T3 „ T4£&i&f 
ss®mffte£2f&;:-r&#g#£»K h^y^'x^T 

3. T40itSff£2fgkL&»mtf&^3;a>#it*: 
T3. T4^v>fEt»t*ISW, 

-ti-r. a*!, wmm^vyrim$8bLx<7)®g®&i> 

[00 3 5] ZVXotzJ yA-^i^t Snt^t 
-KftEk LTO±IS^BEv 7<0fB#t4i&H-6:ttf>. 
=Sf-W^yxk LTOl#tt#Bm'&SJLfft?jiM > 
X!—$r>X Z 4 . Z 5 ^SEh.S^«Ctft^Srftl©J-r 
&,Ika<T'#S. _US 3 5 tfMffffc*!* 

-rs-f-^mESrWJ-rs^. 3fflmis«o^sisti- 

tfS&afc&S. v>a*5r£PWMfc,}:£-t£nffimff 
k^SS. 

[ 0 0 3 6 3 Srfc. £l±*>R9rct4. at^t- 

« m^m . 3m%mmm 1 (cstt&ft.twaH' >*< 

Vcm= (-Zci n/ (Zc i n + 
[0039] K> „ XIM«>3%>' K«EEV c 

W0^TLPfcittimfo&C:k#;b*»6. o-m* 
X7 4/U*cD»^Wtf;mW3k. ifBrJ^y*- 
H«ffVcin<0«lffiI56«S:Ig<-rSii:* { T#2.. fS# 
fclftHJW-Sfctf). 08 ten— ^^-rrt^tfKJdBtfc^i. 

r. ( a ) (4#ti7.-f *7fc«fM:L;fc3*S' j e- h*« 
E v 0 , ( b ) (4_hfe3*y*- K«E*fflflWSfcft 
COffifitBff v 6 . (c)llbS(7)+«vO*TLP 
fc*S"*-*ttlWW>3* 5"E- Mffiv 7. ( d ) (47 
>f;P^O^»SK#ttSr^tTV%^. B (b) ^074^ 
^O<«»^lM5mi^0^t=fe»tS1S®»^» 
S> *»fc . ftffcWfctt 1 iX*>7 -f «»*£fc:l4i$ia 

?<n<m^<%&teb'*n%&&amfimt>tpiz% o« 
( c > tc*3ttsmBES:*>±* s, ?*«. 7 jfufvamtf 



000-201044 (P200 0-20*JL8 

2 k jwrc** 3fflSB«5 fcan&£stm3* 

ALTV*4*«. mEffi^f Wn— ^ 2 kl4W&&l>HRtf> 

PTOtWJHbftft* m?* J: o LT J: H£ fc {4 

1 0 0 3 7 3 H56<0^®2 . «(:@6tT±En-/u 
7 * )V9 1 3tf«fca#k*?>«fc 3 tcs^y^fc— p«E9PM 

ttWlBUdfA-T*. Cl*tf4L ISN(Line Imp 
e d a n c e S t a b i 1 i z a t i o n Netwo 
rk :&<Rma§ilH]»Sl) t«W*t*fc«rC*9H6 + 2 

i T*-r. ±ibl i s n 2 1 ttSJttftfcone'f y tr- 

^y^Z6i&tot,^TJ>5. idTl)i^fS#fc-r-5 

fcfefcrat^-FmfabaiMs^jjEL i sn 2 1 

[00383 S7{4H6«0IhI»<03* > . rJ^y^-K« 
£Ettfltl9K&-frtr yt- pa*maB**&ttCX 
L^fc^T'fcl>. S7tcfB$n/c-r^TOlE-f-«4577 
x^TfB^ixTV^. Zc i n(4±S#jB^ 

ytf-^yxz i~Z32if t ±iBL 1 SN2 yt 

Zc ou ti4±IB^-<>'tf-^y / XZ4. Z50M5IJ 

^y^:- H«EV c m(5DM&(4JaT<0± 3 lC«$it & . 
c ou t ) ) * v 0 *TLP (7) 

w&ftim<wt-L>nhzbi l z%&. ztizmmtim. 

T'StS-TS t . ( d ) iztfrtX d fcs o-^«7 

^<=5r5<OT. (a) <754 3^X'yrjs5^0«ggfc: 
# tT®^«^^* 5 ^ : 5:< i i: i4B8 t*»TJ>?» . ft 
■>TD-rtX7 ^/^o»38c^^:# < W4*-TSJ5f v 

o * tc pammm&wm'o . ttamizz c i n^z 
c o u t *3sgimz : &f&i-&&M'3 yfy^izmihm 
zatfn&thzbb**). ■s^y^-vmmzjL&sj 
xzwtzmit z - k <^r* s . 

[004 0 3HSfi<^®3. 09{43 ; &y ; £-l i Sff« 

E&t/n y Kms£W?K k L-C<Offl«08&3J4 
±IB3ffl«m-<y^^-^2(?5aj*U. V. WkilEffi 
*^r— 7*^4W3ffl<0«fX, Y % Z k <0lS?)3SS!E®& 
fcg^3ir&„ i^. ±IEiEffi^ P k ftiSHf NR.I/£cife 
MlPE*«±fBffl®llIl»3fc^$ixS. ntyt-Hf 
EEttffl!IK«^M«Mm4l»PMen 1 ~2 k PWtfC* 



- nmiffifus^&oiiig&^-r . mtz& wc ct2U3 
sx***a»!»reaMA p 3 *mm-& . nvfvt 

C8{iSI2<5D3 ; ty ; e-K 2<D3£HW5<9 

>xc t 2«±iemES-f wt-* 2<^as^as? : u . 

-HffiggI c _tfB«8U c H±_tie3ffl 

HSfflS 5 *fcJJE«HM 2 K&Jfc&P E Zft 

I c4 = a* ( I c 1 — I c 2 ) 
ff = Nl/N3 : 
1 0 0 4 2 ] ±fBmSS[ I c 4 »K(CJJB«SIBHmacaR 

ap 3 izx K>m^tita^ti?>. iMmmmmmmm 

I c 5 = (1 +/3 ) * I c 4 

I c2= ( (a*/9) /(1+a 
I c3= ( 1/ ( l + a*;8) ) 
J2U:J:»K «Wfc«36***»«Uf**V^5if, **rh^ 
yiSAmfmrnm^ >/3tf±i* v ^5 k*« 

3U c 2{^8SEI clKfK^S. ifBny^^C 
8£51LTMi"U>mBin c 2te. VfW-G, l'v 
SSSMSmStl c P nfcfc«)3IWjE«AJiaE*uar<*:*fc 

-?-&c:k#T#&. 

[0043] &±<v£oiz^ d<ommcomM3iztiux 

3t>t-Kh7^CT2KifiW5 s W6?;I 
**cH-t3aW»K3»A-*-« i k#T# 6. 

vwEttmmnzi*: yt-Hb7^cTiii 

123^ Hb5^CTl RXfC T 2 £— ffc-ffc L>fc 
ffimZTfct. ±Gs%y%— H«EEMflllII»s ±IE3 
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3>x>"^C8(i±iBh7>'XCT2<7>^ 

6. Wfe. ^i!WSttiaBrL«jaitt«iaBi^Sfe46tc: 

[0041] JJEa^yqE-KmaiMtBIRoBWk-r 
*i:C%tt. 0+<O«8£I c2*««lS5 (fflffin^y 
*-K«8£) k LXffl®-$-Z>ZtX'hh. mSSlc2£ 

7 k 4 k fc&ai-r aiMmK'Mftte-rs 

c t (c J: o * iMzmmp e teacn* at y=t~ vmm. 

I c 3agqiMS*u te*W£JJ23ffii&B£«®raK3»l 
atra* f *- K«K**IKcJ|i§W-* £ k £ . 
mmftiWLWth k . JJBttflm Ic2^IclC 

»u igntyt-Hh^^cT 
2««ss i c i tnm i c 2 k^si (wfe, ttutsot 

(8) 
(9) 

AP3<0ffl*mS£l c SttiSSrh^y^'X^TS. T6 

oreewBy-r > k-r *> kOTo ± 5 c** . 

(10) 

«6 1 c 3 ^B9^«JilTO J; o \,z%h . 
*/9) ) * I c 1 (11) 
Icl (12) 

vmsmsmi^izinfh y=t- vh7>x 

CTl^lXCT2Sr01 10«td(C20<07x5'f 

Ttm^x-imtLx^z. flwafc«w**»w5 
fcw6(:ia#-r&7i7-f bar iof«4**<t 

dk^T^S. 

[0044] ISLLOJ: 5 toWHHfc: ±*Uf, ±§23^^ 
%-K«JEMfl||gK«mi c 1 fcWWU ±E3q&>- 
^- H«Smflll§]Btt. $ Uzm^Lfl I c 1 * JJM 

e 3 ffl*^mas 1 Stt> Lxsaxs n^y^- p vau** 

[0045] 

-f ^ SrfflV^T«*$ttSfei6. V^^tS^nVP 

[0046]i^ ±l£n^y*- H«Sf«HI»&tX 

Hh5^x^-«k L^^ktiO. ^S^J^fg* 
it. «3XHkS:|gS-rS£k*«-C#S. 
[0047] ^ris. JblETti. «fi3t^- K«S I 

c 2««iw»fc»jjw-**-y7'u >-^©k ut» fiy§ 
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izttiifi. wtzm^mmumxmm^^t^yyv 

emmzTxt. miz&^x. 25^^^-^^ 
vfmm&^&t t-xwey*- vwmm 

Ymsmmn 1 5 \$9c<mmmt n t < aj^^-^w 

4Xb&3&$.W&lzm.l-tX^h&. ton^y^-Vh 
yyxCT3\$?4*— Yf 'J f 5>Htt 7 k 4 W*-* 
|I]B8k£&I^SmSS«&fci?AU 38&W4 fcttte 
$*tS*HRmEv5£««W2. W3*^-tTCl«Oit8i! 

w&m<r>i> <r>b w&x'ht>v>x\ **usu*5WW44W 

•ft. 

[0049] —75. H«SSa<IlHl8Hi. 
rj*>-*-Kh5VACT4£±ffittS£^£iS«*. i 
^ItoEEtlK^Si^S^JtcJf At7t^HW2 . W3J3J: 

vcn ^mw 2 . w 3 tzmsmtz&-£ztuz&i&w 

ISSwatyt- Kh5>-xCT4iO ©^fffiH^Et- 
?4 H7" »J <y 7 J: 0 ftWti^aSSE^S&fc 

a6*wt=3a&b*ki%tt*vv am. $t<rm\ o-ci&bb 
w 

[00 5 0] ZOkolzLX. ±fE«ffi08&2 5Sr±IE 

_tfe*?aH ytr— *vxz4».ifz 5Srsax5«a^a[ 

£^J^S£k#T-££>fcW^$:<. ¥JWfcVf -r*k 
b- h isv? 9mz&&t&fm4 yt-^yxz 3 £ 

k**C# 4 

fwxfckjamws* xm&mzvmth c k a* 

[0051]^fc. _tlEa* s^E-MBBEIMmiR^S 
fflmi&«5£S5*i.&3 ; fc>' ; fc-K^S5I c 1 £8KfflU 

1 £JbiE€EESM w<-*2«*lt«lltort'f 

±M3m&mmi*ft^xmixh-3*:>*-Y 

[0052]ifc, ±123*^*- KffifffflHIlIlR&tf 
ifBrJ^y^- Km8!E*IHt0KK«efSk-rS 



1 2(7)X o izimZtiX^Ztiib. 3ffl^S£m»tc« 

^k*«T#6^, xfcMBO'*mfcfc. ®axMk 

[0053] ifc. iiErJ^^-KmfffflffilUS&tio 
-/U7 4 )l-?t:m^xmfic.Zti&fcib. ^frtcZ'VU 
x«B^Pfc i •& a * y*— HSSoxt- -y yiz^mx- 
S6^kk=5:0. y^fX^Ji 9«g«=H«W-&£ 
k^tfck&l.. 

[0054] HfifrojgS5 . H 1 3ii£^ffc9J«oilifetf) 

ffifsmxhz. zzx-i>. a*>*-vmEM®m&b 
a^y^-vmffitmmftbzmi&Lx. a*>-*-h* 

WfiMV%£km:flffli®'>X) l y&. fiL. m^a^y 
/it<0kP-T. WSOgiDBii:«B&-ri». ^^^^^ 

=&— vm^mmm^ifimdjmm b±%< mm-h . bp 
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